


COMMERCIAL 
TIMBERS 
OF INDIA 




COMMERCIAL 
TIMBERS 
OF INDIA 

THEIR DISTRIBUTION, SUPPLIES, ANATOMICAL 
STRUCTURE, PHYSICAL AND MECHANICAL 
PROPERTIES AND USES 

By 

R. S. PEARSON, C.I.E., F.L.S. 

Formerly Forest Economist , Forest Research Institute , 

Dehra Dv.n, India ; Director, Forest Products Research 
Laboratory , Department of Scientific and Industrial 
Research^ England; 

and 

H. P. BROWN, Ph.D. 

Formerly in charge , Section of Wood Technology , Forest 
Research Institute , Dehra Dun , India; Professor of 
Wood Technology , A T ew Forfc iStoe College of Forestry , 

Syracuse University , United States of America. 


VOLUME I 


GOVERNMENT OF INDIA 
CENTRAL PUBLICATION BRANCH 
CALCUTTA 
1932 


MWA’** 


A/ 




XSi 

iH-ti-)*. 


* U 

if 

// 


012947 


<SL 

-s'h m 

*?0ry 
?<Mr-L 


v r 

•mJ***" a* 

mmm§ 



PRINTED IN GREAT BRITAIN AT THE UNIVERSITY PRESS, OXFORD 
BY JOHN JOHNSON, PRINTER TO THE UNIVERSITY 


« 

♦ 


% 


* 


CONTENTS 

VOLUME I 

PAGE 

INTRODUCTION ....... xv 

DILLENIACEAE ....... 1 

MAGNOLIACEAE . . . . . H 

ANONACEAE . . . ; . . . . • 21 

FLACOURTIACEAE . . . . .30 

TAMARICACEAE . . . . . .40 

GUTTIFERAE . . . . . .43 

TERNSTROEMIACEAE . . . . . .63 

DIPTEROCARPACEAE ...... 67 

MALVACEAE . . . . . . .132 

STERCULIACEAE . . . . . . .144 

TILIACEAE ........ 164 

RUTACEAE . . . . . . ’ . 190 

SIMARUBACEAE . . . . . . .213 

BURSERACEAE . . . . . . .217 

MELIACEAE ........ 236 

CELASTRACEAE . . . . . . .276 

RHAMNACEAE . . . . . . .281 

SAPINDACEAE . . . . . . .288 

ACERACEAE ....... 297 

ANACARDIACEAE . . . . • • . 30> 

LEGUMINOSAE . . . . . . .348 

ROSACEAE ........ 472 

HAMAMELIDACEAE . . . . . .479 

RHIZOPHORACEAE . . . . . .486 

COMBRETACEAE . . . . . . .496 

VOLUME II 

MYRTACEAE . . . . • • .549 

LYTHRACEAE . . . . . . .670 

DATISCACEAE . . . . • .606 

CORNACEAE . . . . • • -610 

RUBIACEAE . . . . . . • .615 

ERICACEAE ........ 659 

SAPOTACEAE . . . . . • 663 
















CONTENTS 


v,.. ......, PAGE 

EBENACEAE . . . . . . .689 

OLEAOEAE ........ 709 

APOCYNACEAE . . . . . . .723 

LOGANIACEAE . . . . . .738 

BORAGINACEAE . . . . . . .749 

BIGNONIACEAE . . . . . . .763 

VERBENACEAE . . . . . . 781 

MYRISTICACEAE . . . . . . 8 13 

LAURACEAE . . . . . . 8 23 

THYMELACEAE . . . . . . 8 68 

SANTALACEAE ....... 863 

EUPHORBIACEAE . . . . . .869 

TJLMACEAE ........ 894 

MORAOEAE ........ 9 H 

XJRTICACEAE . . . . . 945 

JUGLANDACEAE . . . . . . .949 

CASUARINACEAE . . . . . . 9 66 

BETULACEAE . . . ' . . 961 

FAGACEAE ........ 975 

SALICACEAE . . . . . . . 10 o 4 

CONIFERAE ...... 1015 


APPENDIX I. Classification of Timbers according to Uses . 1061 

APPENDIX II. Glossary of Scientific Terms and Phrases used 

in the Text ....... iggg 

BIBLIOGRAPHY, including Key to Abbreviations of References 

CITED IN THE TEXT ....... 1099 


INDEXES: 

I. Trade Names ...... 1109 

II. Vernacular Names . A 1116 

III. Scientific Names ..... 1135 









LIST OF ILLUSTRATIONS 


1. Dillenia indica, Linn. . 




Between pp. 4 and 5 

2. Dillenia parviflora, Griff. 





6 „ 

0 7 

3. Dillenia pentagyna, Boxb. 





8 „ 

9 

4. Talauma Hodgsont, Hook, f. ©t Thoms. 





1^ „ 

13 

5. Michelia excels a, Blume 





16 „ 

17 

6. Michelia Champaca, Linn. 





18 „ 

19 

7. Michelia ntlaqirica, Zenker 





20 „ 

21 

8. Sagebaea elliptica, Hook. f. ©t Thoms. 





22 „ 

23 

9. Polyalthia simiarum, Benth. et Hook. f. 





24 „ 

25 

10. Polyalthia oerasoides, Benth. et Hook. f. 





26 „ 

27 

11. Miliusa velutina, Hook. f. et Thoms. . 





28 „ 

29 

12. Gynocardia odorata, B. Br. 





30 „ 

31 

13. IIydno carpus alpina, Wight 





32 „ 

33 

14. Hydnocarpus Wightiana, Blume 





34 „ 

35 

15. Homalium tomentosum, Benth. . 





36 „ 

37 

16. Tamarix artioulata . Vahl 





40 „ 

41 

17. Calophyllum Inoph ylltjm, Linn. 





46 „ 

47 

18. Calophyllum tomentosum, Wight 





48 „ 

49 

19. Calophyllum polyanthum, Wall. 





50 „ 

51 

20. Calophyllum Wightianum, Wall. 





52 „ 

53 

21. Calophyllum spectabile, Willd. 





54 „ 

55 

22. Kaye a assamica, King et Prain . 





56 „ 

57 

23. Mesua fekrea, Linn. 





58 „ 

59 

24. POECILONEURON ESTDICUM, Bedd. . 





60 „ 

61 

25. Schima Wallichii, Choisy 





64 „ 

65 

26. DipterOcabpus indicus, Bedd. . 





70 „ 

71 

27. Dipterocarpus turbinatus, Gaertn. £. . 





72 „ 

73 

28. Dipterocarpus obtusifoliits, Teysm. 





76 „ 

77 

29. Dipterocarpus pilosus, Boxb. . 





78 „ 

79 

30. Dipterocarpus tuberculatus, Boxb. . 





82 „ 

83 

31. Dipterocarpus alatus, Boxb. . 





86 „ 

87 

32. Dipterocarpus Gripfithii, Miq. . 





88 „ 

89 

33. Dipterocarpus costatus, Gaertn. f. 





90 „ 

91 

34. Hopea Wightiana, Wall. 





94 „ 

95 

35. Hopea parviflora, Bedd. 





96 „ 

97 

36. Hopea glabra, Wight et Am. 





98 „ 

99 

37. Hopea odorata, Boxb. , 





100 „ 

101 

38. Pentacme suavis, A. DC. 





104 „ 

105 

39. Shore a robusta, Gaertn. f. 





108 „ 

109 

40. Shorea Tumbuggaia, Boxb. 





114 „ 

115 

41, Shorea obtusa, Wall. 





116 „ 

117 

42. Shorea Talura, Boxb. . 





118 „ 

119 

43. Shorea assamica. Dyer . 





120 „ 

121 

44. Parashorea stellata, Kurz 


• 



122 „ 

123 

45. Balanocarpus utilis, Bedd. 

. 

. 



124 „ 

125 








• MiNfsr* 



LIST OF ILLUSTRATIONS 


<SL 


46. 

Vatic a Soaphula, Dyer . 



. 

Between pp 

. 126 and 127 

47. 

Vateria indica, Linn. 




. 

130 

*» 

131 

48. 

Kydia calycina, Roxb. . 





134 

tt 

135 

49. 

Bombax malabaricum, DC. 





136 

it 

137 

&9. 

Bombax insigne, Wall. . 




. 

140 

ft 

141 

51. 

CtlLLENIA EXCELS A, W T ight 





142 

ft 

143 

52. 

Sterculia urens, Roxb. 




. 

146 

ft 

147 

53. 

Sterculia vnxo8A, Roxb. 





148 

ft 

149 

54. 

Sterotjlja alata, Roxb. 




. 

150 

ft 

151 

55. 

Sterctjlia campanulata, Wall. . 




. 

152 

tt 

153 

56. 

Heritiera Fomes, Buch. 




. 

154 

ft 

155 

57. 

Heritiera littoralis, Dryander 





158 

ft 

159 

58. 

Pterospermum acebifolium, Willd. 




. 

160 

tt 

161 

59. Eriolaena Candollei, Wall. 




. 

162 

tt 

163 

60. 

Pentace burmanica, Ktirz 




. 

164 

tt 

165 

61. 

Berrya Ammonilla, Roxb. 





168 

ft 

169 

62. 

Grewia oppositifolia, Roxb, 





170 

tt 

171 

63. 

Grewia tilaefolia, Vahl 




. 

172 

tt 

173 

64. 

Grewia elastica, Royle 




. 

176 

tt 

177 

65. 

Grewia laevigata, Vahl 





178 

tt 

179 

66 . 

Eohinocarfus basycarpus, Benth. 

• 




180 

ft 

181 

67. 

Elaeocarpus robustus, Roxb. . 




. 

182 

tt 

183 

68 . 

Elaeocarpus lanceaefolius, Roxb. 





184 

ft 

185 

69. 

Elaeocarpus otuberoulatus, Roxb. 





186 

tt 

187 

70. 

Elaeocarpus ferruginetjs, Bedd. 

* 




188 

19 

189 

71. 

Evodia fraxinifolia, Hook. f. . 

• 




192 

tt 

193 

72. 

Zanthoxylum Rhetsa, DC. 





194 

tt 

195 

73. 

Zanthoxylum Budrunga, Wall. . 




. 

196 

tt 

197 

74. 

Murbaya exotica, Linn. 





198 

it 

199 

75. 

Limoni a acidissima, Liim. 





200 

tt 

201 

76. 

Ata.lant.ia monophylla, Correa 





202 

tt 

203 

77. 

Feronia Elephantum, Correa . 




. 

204 

it 

205 

78. 

Aegle Marmelos, Correa 





206 

a 

207 

79. 

Chloroxylon Swietenia, DC. . 





210 

it 

211 

80. 

Ailanthus exoelsa, Roxb. 





214 

tt 

215 

81. 

Boswellia serrata, Roxb. 





218 

it 

219 

82. 

Garuga pinnata, Roxb. . 





222 

tt 

223 

83. 

Bursera serrata, Colebr. 





224 

tt 

225 

84. 

Canarium siekimense. King 





228 

tt 

229 

85. 

Canarium strictum, Roxb. 




. , 

230 

it 

231 

86. 

Canarium euphyllum, Kurz 




, , 

232 

tt 

233 

87. 

Azadirachta untdica, A. Juss. 




, 

236 

it 

237 

88 . 

Melia Azedarach, Linn. 





240 

tt 

241 

89. 

Melia composita, Willd. 





242 

tt 

243 

90. 

Dysoxylum binectariferum, Hook. f. 





246 

tt 

247 

91. 

Dysoxylum malabaricum, Bedd. 





248 

tt 

249 

92. 

Amoora Rohituka, Wight et Am. 





252 

„ 

253 

93. 

Amoora Wallichh, King 




. 

254 

tt 

255 







misr/f^ 



94. 

Carapa moxuccensis, Larak. 




Between pp . 

258 and 259 

95. 

Carapa obovata, Blume 






260 

»» 

261 

96. 

SOYMIDA FEBR1FUGA, A. JuSS. . 






262 

19 

263 

97. 

Chtxkrasia tabularis, A. JlLSS. 






264 

If 

265 

98. 

Cedrela Toon a, Roxb.. 






268 

99 

269 

99. 

Cedrela serrata, Royle 




.. 


272 


273 

100. 

Lo PROPET ALUM WlGHTIANUM, Am. 






276 

99 

277 

101. 

Lophopetaxum fimbbiattjm, Wight 






280 

99 

281 

102. 

Zxzyphijs Jujuba, Lam. 






284 

99 

285 

103. 

ZlZYPHTJS Xyxopyrus, Willd. , 






286 

99 

287 

104. 

Aesculus indica, Colebr. 






290 

If 

291 

105. 

Bchleichera trijuga, Willd. . 






292 

99 

293 

106. 

Fixioitjm decipiens, Thw. 






294 

79 

295 

107. 

Acer obxongum, Wall. . 






298 

99 

299 

108. 

Acer caesium. Wall. 






300 

99 

301 

109. 

Acer Thomsoni, Miq. . 






302 

99 

303 

110. 

Acer Campbexlh, Hook. f. et Thoms. 






304 

99 

305 

111. 

Acer pictum, Thurib. . * 






306 

99 

307 

112. 

Pistaoia integerrima, Stewart 






312 

99 

313 

113. 

Mangifera indica, Linn. 






314 

99 

315 

114. 

Mangifera syxvatica, Roxb. . 






318 

99 

319 

115. 

Gluta tavoyana, Hook. f. 






322 

99 

323 

116. 

Gltjta travancorica, Bedd. 






324 

99 

325 

117. 

Bitchanania xatifoxia, Roxb. . 






326 

19 

327 

118. 

Buchanania angustifolia, Roxb. 






328 

99 

329 

119. 

Mexanorrhoea i sitata, Wall. . 






330 

19 

331 

120. 

SwiNTONIA FLORIBUNDA, Griff. . 






334 

99 

335 

121. 

Odina Wodier, Roxb. . 






336 

99 

337 

122. 

Parishia insignis, Hook, f. 






340 

99 

341 

123. 

Holigarna Arnottiana, Hook. f. 






342 

99 

343 

124. 

Spondias mangifera, Willd. 

• 





344 

91 

345 

125. 

Millettia pendula, Benth. 






350 

99 

351 

126. 

Ougeinia daxbergioides, Benth. 

« 1 





352 

99 

353 

127. 

Erythrina subeeosa, Roxb. 

• 





356 

99 

357 

128. 

Butea frondosa, Roxb. 






360 

ft 

361 

129. 

Daxbergia Sissoo, Roxb. 


* 




364 

11 

365 

130. 

Daxbergia latifoxia, Roxb. 






368 

91 

369 

131. 

Daxbergia cuxtrata, Grah. 






374 

11 

375 

132. 

Daxbergia lanceolaria, Linu. 






376 

ii 

377 

133. 

Daxbergia Oxiveri, Gamble 






378 

19 

379 

134. 

Daxbergia fusca, Pierre 






380 

99 

381 

135. 

PTEROCARPUS DAXBERGIOIDES, Roxb. 






384 

19 

385 

136. 

Pterocarpus macrocarpus, Kurz 






388 

91 

389 

137. 

Pterocarpus Marsupium, Roxb. 






390 

11 

391 

138. 

Pterocarpus santaxinus, Linn. f. 






396 

11 

397 

139. 

Pongamia glabra, Vent. 






400 

91 

401 

140. 

Cassia Fistula, Linn. . 






404 

91 

405 

141. 

Cynometra poly and ea, Roxb. . 






406 

99 

407 







mtsTfy 



142. Hardwickia binata, Roxb. 


* 

Between pp. 412 and 413 

143. Hardwickia pinnata, Roxb. . 



- 414 „ 415 

144. Bauhinia malabarica, Roxb. . 



. 418 „ 418 

145. Bauhinia retusa, Ham. 



. 422 „ 423 

146. Bauhinia purpurea, Linn. 



. 424 „ 425 

147. Acrocarpus fraxinifolius, Wight 



. 426 „ 427 

148. Xylia dolabriformis, Benth. . 



. 430 „ 431 

149. Xylia xylocarpa, Taub. 



. 434 „ 435 

150. Acacia arabioa, Willd.. 



. 440 „ 441 

151. Acacia leuoophloea, Willd. 



. . 444 „ 445 

152. Acacia Catechu, Willd. 



. 446 „ 447 

153. Acacia ferruginea, DC. 



. 448 „ 449 

154. Acacia modesta, Wall.. 



. 450 „ 451 

155. Albizzia Lebbek, Benth. 



. 454 „ 465 

156. Albizzia odoratissima, Benth. . 



. 468 „ 469 

157. Albizzia frocera, Benth. 



. 462 „ *463 

158. Albizzia lucida, Benth. 



. 466 „ 467 

159. Albizzia stipulata, Boivin 



.468 „ 469 

160. Albizzia amara, Boivin 



. 470 „ 471 

161. Prunus Puddum, Roxb. 



. 474 „ 475 

162. Prunus Padus, Linn. . 



. 476 „ 477 

163. Bucklajstdia populnea, R. Br. . 



. 480 „ 481 

164. Altingia excelsa, Noronha 



. 482 „ 483 

165. Rhizophora mttcronata, Lamarck 



. 488 „ 489 

166. Bruguiera gymnorhiza, Lam. . 



. 490 „ 491 

167. Carallia lucida, Roxb. 



. 492 „ 493 

168. Terminally Catappa, Linn. 



. 502 „ 503 

169. Terminalia procera, Roxb. 



. 604 „ 505 

170. Terminally belerica, Roxb. . 



. 506 „ 507 

171. Terminalia Chebula, Retz. 



510 „ 611 

172. Terminalia Manii, King 



. 512 „ 513 

173. Terminalia Oliveri, Brandis . 



. 514 „ 516 

174. Terminally Arjuna, Bedd. 



. 516 „ 517 

175. Terminalia tomentosa, Wight et Arn.. 



. 518 „ 519 

176. Terminalia paniculata, Roth. 



. 526 „ 527 

177. Terminalia pyrifolia, Kurz . 



. 528 „ 529 

178. Terminalia Myriocarpa, Heurck et Muell. 



. 530 „ 631 

179. Terminalia bialata, Steudel . 



. 634 „ 535 

180. Anogeissus latxfolia, Wall. 



. 540 „ 541 

181. Anogeissus acuminata, Wall. . 



. 544 „ 545 

182. Anogeissus pendula, Edgew. . 


. 

. 546 „ 547 


<SL 









VOLUME II 


183. Eugenia gardneri, Thw. 




Between pp 

. 554 and 555 

184. Eugenia alternifolia, Wight . 




. 

556 

ty 

557 

185. Eugenia operculata, Roxb. 




, . 

558 

>r 

559 

186. Eugenia Jambouana, Lam. 




, , 

560 


561 

187. Barringtonia aoutangula, Gaortn. 




, , 

564 

yy 

565 

188. Cajreya arrorea, Roxb. 




, , 

566 

99 

567 

189. Crypteronia paniculata, Blume 





57 2 

99 

573 

190. LAGERSTROEMIA PARVIFLORA, Roxb. 





576 

99 

577 

191. LAGERSTROEMIA LANOEOLATA, Wall. 





580 

99 

581 

192. Lagerstroemia calyculata, Kurz 





584 

99 

585 

193 . Lagerstroemia Flos Reginae, Retz. 





586 

99 

587 

194. Lagerstroemia hypoleuoa, Kurz 




. , 

590 

99 

591 

195. Lagerstroemia floribtjnda, Jack 





592 

99 

593 

196. Lagerstroemia tomentosa, Presl. 





594 

99 

595 

197. Duabanga sonneratioides, Ham. 





598 

99 

599 

198. Sonneratia apetala. Ham. 





602 


603 

199. Sonneratia Griffithii, Kurz . 





604 

99 

605 

200. Tetrameles nudiflora, R. Br. 





606 

9 9 

607 

201. Nyssa sessiliflora, Hook. f. . 




, , 

612 

99 

613 

202. Sarcooephalus cordatus, Miq. 





618 

99 

619 

203. Anthocephalus Cadamba, Miq. 





620 

99 

621 

204. Adina cordifolia, Hook. f. 





624 

99 

625 

205. Nauolea sessilifolia, Roxb. . 




. . 

628 

99 

629 

206. Stephegyne parvifolia, Korth. 





632 

99 

633 

207. Stephegyne diversifolia, Hook. f. 





634 

99 

635 

208. Hymenodictyon excelsum, Wail. 





636 

99 

637 

209. Randia dumetorum, Lamk. 





640 

99 

641 

210. Gardenia lucid a, Roxb. 




. , 

644 

99 

645 

211. Gardenia gummifera, Linn. 





646 

99 

647 

212. Gardenia latifolia, Aiton 





648 

99 

649 

213. Gardenia turgid a, Roxb. 





650 

99 

651 

214. Canthium didymum, Roxb. 




, f 

654 

99 

655 

215. Morinda tinotoria, Roxb. 





G56 

99 

657 

216. Rhododendron arboreum, Sm. 




, . 

660 

99 

661 

217. Sideroxylon tomentosum, Roxb. 




. , 

666 

99 

667 

218. Palaquium elliptictjm, Benth. 




. . 

668 

99 

669 

219. Bassia latifolia, Roxb. 





674 

99 

675 

220. Bassia longifolia, Linn. 





676 

99 

677 

221. Mimusops Elengi, Roxb. 





680 

99 

681 

222. Mimusops hexandra, Roxb. 




, , 

684 

99 

685 

223. Mimusops littoralis, Kurz 




, 

686 

99 

687 

224. Diospyros Ebenum (Heartwood), Koenig 



. 

694 

99 

695 

225. Diospyros ehrktioides, Wall. . 




. 

696 

99 

697 

226. Diospyros marmorata (Heartwood with light and dark bands), Parker . 

698 

99 

699 

227. Diospyros tomentosa (Sapwood), Roxb. 

• 

• 

. 

700 

99 

701 

228. Diospyros Melanoxylon (Sapwood), Roxb. 

• 

• 

. 

704 

99 

705 








LIST OF ILLUSTRATIONS 


* xii 

229. Diospyros burmanica, Kurz 

230. SCHREBBRA SWIETENIOIDES, Roxb. 

231. Fraxinxjs EXCELSIOR, Linn. 

232. Ole a fbrruginea, Royl© 

233. Alstonia scholaris, R. Brown . 

234. Holarrhena antidysenteiuca, Wall. . 

235. Wrightia tinctoria, R. Br. 

236. Wrightia tomentosa, Room, et Schultes 

237. Fagkaea pragans, Roxb. 

238. Stryohnos Nux-Vomica, Linn. . 

239. Stryohnos potatorum, Linn. f. 

240. Cordia Myxa, Linn. .... 

241. Cordia vestita, Hook. f. et Thoms. 

242. Cordia Macleodii, Hook. f. et Thome. . 

243. Ehretia laevis, Roxb..... 

244. Dolichandrone stipulata, Benth. 

245. Hetrrophragma Roxburghii, DC. 

246. Stereospermum chelonoides, DC. 

247. Stereospermum suaveolens, DC. 

248. Stereospermum xylocarpum, Benth. et Hook. f. 

249. Callicarpa arborea, Roxb. 

250. Tbctona grandis, Linn. f. . 

251. Teotona Hamtltoniana, Wall. . 

252. Gmelina arborea, Roxb. 

253. Vitex altissima, Linn. f. 

254. Vitex peduncularis, Wall. 

255. Vitex leucoxylon, Linn. f. 

256. Myristioa canarica, Bedd. 

257. Myristioa Ikya, Gaertn. 

258. Myristioa attenttata. Wall. 

259. ClNNAMOMUM TAVOYANUM, Meissn. 

260. Cinnamomum ZEYLANicuM, Breyn 

261. Cinnamomum Cecicodaphne, Meissn. . 

262. Cinnamomum inunctum, Meissn. 

263. Machilus odoratissima, Nees . 

264. Machilus Gammieana, King 

265. Machiltts Gamblei, King 

266. Machilus macrantha, Nees 

267. Litsaea sebipera, Pers. 

268. Litsaea polyantha, Juss. 

269. Litsaea umbrosa, Nees 

270. Aqullaria Agallocha, Roxb. . 

271. Santalum album, Linn. 

272. Buxtts Wallichiana, Baill. 

273. Bridelia retusa, Spreng. 

274. Phyllanthus Emblioa, Linn. , 

275. Btschopia javanioa, Blume . , 

276. Trewta nudiflora, Linn. 


Between pp. 706 and 707 


712 

ft 

713 

716 

ft 

717 

720 

ft 

721 

724 

19 

725 

728 

It 

729 

732 

„ 

733 

736 

f , 

737 

740 

19 

741 

744 

1 » 

745 

746 

19 

747 

752 

19 

753 

766 

19 

757 

758 

if 

759 

760 

„ 

761 

766 

It 

767 

768 


769 

772 

it 

773 

776 

ft 

777 

778 

It 

779 

784 

ft 

785 

788 

it 

789 

796 

ft 

797 

800 

ft 

801 

806 

„ 

807 

808 

tl 

809 

810 

ft 

811 

816 

ft 

817 

818 

ft 

819 

820 

ft 

821 

828 

it 

829 

830 

9i 

831 

832 

ft 

833 

834 

ft 

835 

838 

„ 

839 

842 

ft 

843 

844 

9t 

845 


. 846 „ 847 

. 850 „ 851 

. 852 „ 853 

. 856 „ 857 

. 860 „ 861 
. 866 „ 867 

. 872 „ 873 

. 876 „ 877 

. 878 „ 879 

. 882 „ 883 
. 886 „ 887 









LIST OF ILLUSTRATIONS 

277. Mallotus philjppinensis, Muell. Arg. 

278. Excoecaria AgAllocha, Linn. 

279. Ulmus Wallichiana, Planch. 

280. Ulmus lancifolxa, Roxb. 

281. Holoi»telea integrifolia, Planch. 

282. Celtis australis, Linn. 

283. Morus alba, Linn. 

284. Morus serr at a, Roxb. 

285. Morus laevigata. Wall. 

286. Ficus bengalensis, Linn. 

287. Ficus religiosa, Linn. 

288. Ficus glomerata, Roxb. 

289. Artocarpus hirsctta, Lamk. 

290. Artocarpus Chaplash a, Roxb. 

291. Artocarpus Lakoocha, Roxb. 

292 Boehmeria rtjgtjlosa, Wedd. 

293. Juolans regia, Linn. 

294. Casuarina equisetifolia, Forst. 

295. Betula alnoides, Ham. 

296. Betula cylindrostachys, Gamble 

297. Alnus nepalensis, Don 

298. Alnus nitida, Endl. . 

299. Quercus semecarpifolia, Smith 

300. Quercus serrata, Thunb. . 

301. Quercus dilatata, Lindley . 

302. Quercus incana, Roxb. 

303. Quercus semiserrata, Roxb. 

304. Quercus lamellosa, Smith . 

305. Castanofsis inpica, A. DC. . 

306. Castanofsis hystrek, A. DC. 

307. Pop ulus euphratica, Olivier 

308. Populus ciliata. Wall. 

309. Saltx tetrasferma, Roxb. . 

310. Cupressus torulosa, Don 

311. Juniperus macropopa, Boiss. 

312. Taxes baccata, Linn. 

313. Podocarpus neriifolia, Don 

314. PlNUS EXCELSA, Wall. 

315. Pinusxonoifolia, Roxb. 

316. PlNUS Khasya, Royle 

317. PlNUS MERKUsn, Jungh. 

318. Cedrus Deopara, Loudon 

319. Pice a Morinpa, Link 

320. Abies Pinprow, Spach 


xiii 


Between pp 

. 888 and 889 

. 

892 „ 

893 


898 „ 

899 


900 „ 

901 


904 „ 

905 


908 „ 

909 


916 „ 

917 


918 „ 

919 


920 „ 

921 


926 „ 

927 


928 „ 

929 


930 „ 

931 


934 „ 

935 


938 „ 

939 


942 „ 

943 


946 „ 

947 


952 „ 

953 


958 „ 

959 


964 „ 

965 


966 „ 

967 


970 „ 

971 


972 „ 

973 


982 „ 

983 


984 „ 

985 


986 „ 

987 


990 „ 

991 


992 „ 

993 


994 „ 

995 


998 „ 

999 


1000 „ 

1001 


1008 „ 

1009 


1010 „ 

1011 


1012 „ 

1013 


1020 „ 

1021 


1022 „ 

1023 


1026 „ 

1027 


1028 „ 

1029 


1034 „ 

1035 


1038 „ 

1039 


1042 „ 

1043 


1044 „ 

1045 


1046 „ 

1047 


1052 „ 

1053 

, 

1058 „ 

1059 







INTRODUCTION 

[The paragraphs side-marked* with the Utter *P* are written by Mr. Pearson , and those 
with ‘B' by Prof. Brwvn.] 

I N the Annals of the Royal Botanical* Gardens , Calcutta^ ol. X, Part 2, it is recorded [P] 
that Buchanan, when engaged on the economic survey of Bengal in 1808, prepared 
a Catalogue of the Timbers of Assam, which was submitted, together with a collec¬ 
tion of timber specimens, to the Hon. Company’s Master Builder in Calcutta. This 
collection was eventually made over to the Royal Society of Arts and was described 
by the Secretary of the Society, Dr. Aitken, in 1831. This is of interest as being 
the first published account of Indian Timbers. It was not until 1881 that a work 
dealing with Indian Timbers from all the Provinces of India was published. In 
that year the late Mr. J. S. Gamble, C.I.E., F.R.S., formerly Conservator of Forests 
and Director of the Forest School at Dehra Dim in the United Provinces, brought 
out his Manual of Indian Timbers . A much more complete edition of this work was 
brought out in 1902, and, with a few modifications and additions, was reprinted in 
1920, and this is to this day the standard authority on the subject. As far back as 
1912, a copy of the 1902 edition was difficult to obtain, and as year by year the 
wood-using industries developed and the question of intensive utilization attracted 
greater attention, the demand for copies became more urgent. In the meantime, 
the Forest Research Institute at Dehra Dun, which was established in 1906, passed 
through its first stage of marked expansion in 1913, and throughout the period of 
the War, was actively interested in timber investigations, when much valuable 
information was collected, and from time to time published in separate Forest 
Records and Forest Bulletins. The necessity for bringing Gamble’s Manual up 
to date thus became more apparent, and after the War he was approached by the 
Government of India with a view to publishing a new edition, blit unfortunately 
he had to decline the offer, as he was already busily engaged on work in connexion 
with his Flora of the Presidency of Madras. It was then suggested that I should 
write a treatise on the more important commercial woods, as by then I had carried 
out extensive experiments on seasoning and on the antiseptic treatment of many 
species of Indian timbers, had tested them for mechanical strength, and had had 
the opportunity of inspecting forests in all the provinces of British India. How¬ 
ever, at that time it was not possible to undertake a task which would necessarily 
absorb much time, as the Economic Branch of the Forest Research Institute was 
about to be further developed, owing to experience gained during the war period. 

It was not until 1924 that the question could again be taken up, when the full 
expansion of the Economic Branch had taken place. In 1923 the Government of 
India were fortunate in obtaining the loan of the services for a period of twenty- 
three months, of Professor H. P. Brown, Ph.D., head of the Department of Wood 
Technology at the New York State College of Forestry, Syracuse University, 
Syracuse, U.S.A., who during his stay at Dehra Dun studied the anatomical struc¬ 
ture and prepared sections and photomicrographs of some one hundred and sixty 
Indian timbers. The idea of writing a treatise on Indian timbers was brought to a 
head when the question of publishing the results of Dr. Brown’s work came up for 
consideration, by his proposal that we should write a joint book, in which he should 
deal with the anatomical characteristics and the identification of the timbers, and 
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I with their distribution, steength, seasoning, durability, working qualities, uses 
and available supplies. The idea was further developed and the number of species 
to be dealt with doubled, after which the scheme was submitted for approval to 
Mr. W. Perree, C.I.E., President, Forest Research Institute and College at Dehra 
Dun, and was finally sanctioned by the Inspector-General of Forests to the Govern¬ 
ment of India in 1924. The arrangement arrived at was that Dr. Brown, who had 
to return to duty at his University in America, should devote the whole of his 
vacation period for fi ve years to his part of the work, and that I should carry out m y 
share of the scheme in my spare time, and this I hoped to be able to accomplish, as 
I was proceeding on leave in 1925 and could profit by my time in England to carry 
out the major portion of the task and complete it on my return to duty. Soon after 
arriving in England, I was appointed Director of the Forest Products Research 
Laboratory, under the Department of Scientific and Industrial Research, thus 
considerably complicating matters, and had it not been for the untiring energy 
and keen interest taken by Captain H. Trotter, M.C., Forest Economist at the 
Forest Research Institute, Dehra Dun, who in co-operation with District Forest 
Officers, collected and forwarded the wood samples necessary for Dr. Brown's 
examination, the work could not have been accomplished. Before leaving India, 
I had collected and classified all my notes, and with the sanction of the authorities 
brought home & very complete collection of Indian timbers, while my many friends 
in India kept me well posted with the latest results of experiments and further 
data they had collected, so that the information given may be claimed to be fairly 
up to date. It should be stated that the notes above referred to are the result of 
more than sixteen years’ experience as Forest Economist, while continuity with 
Mr. Gamble’s work was made possible by my being in charge of his original record 
book, and the valuable collection of Indian timbers on which he based Ids Manual. 

Object ok book. 

Turning to the object of the book, the work has been undertaken with a view to 
bringing up to date and recording all available information on the uses and the 
qualities of the various timbers, and to make available, especially to Forest Officers, 
photomicrographs at low and high magnifications, so that the structure of the woods 
could be determined and identified. It is hoped that such information will be of 
value in enabling Forest Officers and timber-users to employ to greater advantage 
many Indian timbers of unquestionable beauty and merit. The information given 
under the various headings has, as far as possible, been carefully restricted to such 
facts as have a direct bearing on the present or prospective uses of the wood in 
question, and we have endeavoured to avoid as far as possible adding extraneous 
matter, unless by so doing some direct purpose was served. The question of 
indicating, even briefly, the many and often important minor forest products, which 
many of the species dealt with are known to yield, was carefully considered, but it 
was decided that if this information were given, the work would become unduly 
bulky, and therefore only in very exceptional cases, such as in sandalwood, is any 
reference made to minor products. 


Area, and distribution. 

When dealing with the timbers of such vast forests as occur in British India, 
the distribution of the forests must be taken into account. Approximately 239,700 
square miles of British India, or about one quarter of the country, is covered by 
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orests owned by the State, to which must be added very extensive areas which are [PJ 
the property of the Ruling Chiefs of India, or, in some cases, of large private land- 
owners. From an administrative standpoint the forests belonging to the State are 
divided into three classes, namely, Reserved, Protected and Unclassed forests: 
of these 100,850 square miles fall into the first, 22,024 square miles into the second, 
and 110,464 into the third class. To this must be added 370 square miles of Leased 
forests, making a total of 239,708 square miles. Of the total area, approximately 
54 per cent, occurs in the province of Burma. The next largest areas are found in 
Assam and Eastern Bengal, but these are largely composed of Unclassed forests. 

The next largest areas are, in order, in the Central Provinces, Madras and Bombay. 

The forests of Bengal, the United Provinces, the Punjab, the North-West Frontier 
Provinces, and those of Bihar and Orissa are smaller than those further south, but 
are, with few exceptions, rich in valuable species. The forest areas in some Indian 
States are considerable, especially those in Mysore, Coorg, Cochin, Travancore, and 
Kashmir. There are also relatively small but very valuable forests belonging to the 
Government of India in the Andaman Islands. 

Topographic and climatic conditions. 

Differences in climatic, topographic, and geological factors have produced and 
are responsible for the division of the natural forest regions into certain charac¬ 
teristic types. r i he extent, and also the quality of the forests, have in many cases 
been largely affected by man and beast, but generally the type has remained con¬ 
stant. Before dealing with the types of forests found, a brief discussion is necessary 
of the topographic and climatic features existing in British India. In the north 
we have the Himalaya mountains running westwards from the Brahmaputra in 
Assam, to longitude 84° E., and then turning north-westwards to Kashmir and 
Afghanistan, after which they again turn west and south-westwards beyond British 
India. This great northern ramp is from 18,000 to 20,000 feet above sea level, 
with individual points up to 28,000 and 29,000 feet elevation. Eastwards, in 
Assam and Burma, a succession of ranges run more or less north and south, from 
the point where the Brahmaputra River turns from the plains of Assam northward 
through the hills. The westerly series of ranges starts with the Patkai Range in 
the north, extends soutnwards to the Manipur, Lushai and Ivhasia Hills, and again 
southwards to the Chittagong Hill Tracts on one side and to the Chin Hills and 
Arakan Yomas on the other* Another series of ranges, also starting in the north, 
runs approximatelynorth and south on each side of the Chindwin River, the eastern 
series running parallel to the Irrawaddy as far as Mandalay and continuing further 
south as the Pegu Yomas. Again, to the east of the Irrawaddy and between that 
river and the Salween are large masses of hills forming the Northern and Southern 
Shan States. Turning now to the topography of India south of the Himalaya, 
there are the fertile plains of the Ganges and Indus Rivers, stretching from east to 
west for some 1,600 miles, divided west of Delhi by the great Indian desert or 
1 har . I o the south of the Gangetie plain are found upland plateaux intersected by 
series of hill ranges, 3,000-5,000 feet in elevation, of which the Vindhya Range lies 
north of the Narbadda River, and the Satpura Range and Maliadeo Hills between 
that river and the Tapti, extending eastwards at elevations of from 1,500 to 3,000 
feet, through the Central Provinces to Bihar and Orissa. From the Tapti and 
Mahanadi Rivers southwards is found the Deccan plateau, bounded on the Bombay 
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P] and Malabar coasts by the Western Ghats, which in the north reach an elevation 
of from 2,000 to 4,000 feet and in Madras, at Ootacamund, rise to 8,700 feet. From 
the Western Ghats the land gradually slopes to the east coast, breaking down 
through the Eastern Ghats to the Bay of Bengal. 

The rainfall varies enormously in different localities and probably there is no 
other country of similar size in the world with greater variations of meteorological 
conditions. The areas of greatest rainfall are on the crest of the Western Ghats 
from Bombay to the south of Calicut, in the Garo and Khasia Hills of Assam, from 
Calcutta along the coastal regions down the Bay of Bengal to Akyab, Rangoon, 
Moulmein, and southwards along the Mergui and Tavoy coasts. In these localities 
the rainfall is over 200 inches per annum, and in several places reaches 300 inches. 
The station where the greatest rainfall is registered is Cherrapunji in Assam, with 
an annual rainfall of 460 inches; in 1861 it reached 905 inches. The zone fringing 
that of high rainfall on the West. Coast receives from 75 to 100 inches, while 
adjacent areas such as the Deccan and Carnatic have a rainfall of from 20 to 40 
inches per annum. Further north and east, the Gangetic plain, Assam, and Bihar 
and Orissa are moister areas, the rainfall varying from 50 to 100 inches, the wetter 
areas being to the east, while westward in the Punjab and Rajpufcana a dry locality 
exists with from 5 to 20 inches; in an area south of the Suliman Range in Sind and 
straddling the Indus the rainfall is below 5 inches per annum. In Burma a singular 
state of affairs exists, for in and above Rangoon as far north as Yamethin is a wet 
zone, north of which there is a dry zone area as far as Mandalay, while again further 
north another wet area occurs, with upwards of lOOinchesof rain. Broadly speaking, 
in most localities, except in practically rainless tracts, there occurs a dry and wet 
period, according as the monsoon currents are active or the reverse. Thus, from 
May and June to October rain is either general or partially so, and from November 
onwards for five months only relatively small amounts of rain may be expected. 

The conditions influencing the type of forest flora are further governed by sea¬ 
sonal temperatures. In November the mean annual temperature approximately 
north of latitude 25° N. is from 60° F. to 65° F., between latitude 25° N. and 
20° N. it is from 65° F. to 70° F. Again, south of latitude 20° N. down to 
southern India it is from 70° F. to 75° F. In May, on the other hand, round the 
West and East Coasts and over Bengal, Assam, and all but the dry zone of Burma, 
the mean temperature varies from 80° F. to 90° F., while, on proceeding further 
inland from either direction towards the centre of India it rises to 90° F., and in 
Central India, in the neighbourhood of Nagpur, it is over 95° F. The hottest place 
in India is probably Jacobabad, in Sind, where the maximum shade temperature 
rises to 130° F. 

Geological formations. 

The last factor governing the distribution of forest growth is the geological 
formation of the country. The plains of the Indus and Ganges belong to the 
Lower Tertiary period, bordered on their northern limits along the foothills of the 
Himalaya by a thin strip of Upper Tertiary rocks, which again crop out in a broader 
strip, running north and south in the Pegu Yomas and up the Chindwin in Burma. 
The hills of Northern Bombay, such as the Satmalas and Satpuras and those of 
the Central Provinces, namely the Vindhyas and Mahadeo Hills, are all Upper 
Cretaceous or Deccan Trap, which formation extends eastwards to the borders of 
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Bihar and Orissa and southwards to just north of Goa, with a narrow strip extend- [F] 
ing along both sides of the Godavari River nearly to the sea. A very large area is 
covered with Archaean strata, with its northern limits just south of the Ganges at 
Patna and lying roughly east of a line from that city to Goa on the West Coast, with 
the exception of a narrow strip along the coastline composed of Lower Tertiary 
formations, and an area comprising the Nalamalai Hills south of the Kistna River 
composed of Purana strata. This formation again crops out east of Malwa in the 
Aravalli Range, and also in the Garo and Khaaia hills of Assam. As mentioned 
elsewhere, the Pegu Yomas and the Upper Chindwin Hills in Burma are of Upper 
Tertiary formation, while the area covered by the Delta of the Irrawaddy is 
Lower Tertiary strata, with a strip of Upper Cretaceous rocks running north and 
south below Akyab, to Kyaukpyu and Sandowa 3 r . 

Distribution of forests. 

From what has been said it will be understood that the topographical, climatic, 
and geological factors have had a direct bearing on the types of forests, while their 
present distribution has also been largely influenced by man. The 239,700 square 
miles of forests in British India are by no means evenly distributed over the whole 
country. In certain localities, owing to the abundance of wood-material, many 
timbers of good quality are not fully utilized; while in others, owing to scarcity of 
forest growth, even poor class woods have obtained a wholly disproportionate 
value in the local markets. 

The most valuable and largest forest areas occur in Burma, and are fairly evenly 
distributed over the whole province. An extensive and more or less continuous tract 
of forest exists in and along the foot-tills of the Himalaya, stretching from north¬ 
east Assam, through Bengal, Nepal and the United Provinces to the Punjab. Very 
considerable areas also occur in Assam and Bengal, east of the Brahmaputra, in the 
Naga, Khasia, Manipur, Lushai and Chittagong Hills. Practically no forests exist 
south of the Himalaya, in the Gangetic and Indus basins, except close to the rivers, 
and it is not until one goes south to Saugor in the Central Provinces and to Hazari- 
bagh in Chota Nagpur that extensive forests are again found. Blocks of forests, 
some of large area, generally of a dry deciduous character, where teak is the pre¬ 
dominating species, exist in many districts of the Central Provinces and in the 
Bombay Deccan. Both on the West and East Coasts, also in Mysore and Coorg, 
and in the Nilgiri and Anamalli Hills, extensive and valuable forests exist, while 
the whole of the Andaman Islands is heavily wooded. 

Forests of the Western Himalaya. 

The forests of the Western Himalaya, situated in the United Provinces, the 
Punjab, the North-West Frontier Province and Kashmir, which we deal with first, 
may be said to be composed principally of conifers, though numbers of broad- 
leaf species also occur. The most important species is deodar, Cedrus Deodara, asso¬ 
ciated w ith spruce, Picca Morinda, blue pine, Pinus excelsa, cypress, Cupressus 
torulosa, and occasionally silver fir, Abies Pindrow. Three oaks, Quercus dilatata ., 

Q. semeearpifolia , and occasionally Q. incana , and a variety of other broad- 
leaf species, such as birch, poplar, willow, chestnut, maple, elm, and rhododendron, 
together with a large number of shrubs, make up the forest crop in most deodar 
areas. On the lower limits in these forests the long-leafed pine, Pinus loncjifolia, 
often forms nearly nure forests, wdiich in turn give place to laurels, species of 
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nzzw, Melwsma, Cedrela, Bauhinia, etc.,passing gradually into the foot-hill and 
plains forests.- 


Eastern Himalayd. 

Through the Himalaya, from Nepal eastwards, deodar does not occur, though 
spruce and silver fir are still found at 9,000 to 11,000 feet elevations on the inner 
hills, mixed with yew, juniper, and larch. At somewhat lower elevations the most 
important species are oaks and chestnuts, of which Quercus lamellosa, Castanopsis 
Hystrix and G. indica are prominent, often mixed with rhododendron. Again, 
descending one finds Magnolia, such as Magnolia Campbettii and M. globosa — 
the former a large, the latter’ a small tree— Michelia excelsa, Nyssa sessiliflora, 
Elaeocarpus lanceaefolius, Schitna Wallichii, Machilns odoratissima, Bucklandia 
populnea, and allied species which extend to the Shorea robusta forests of the foot¬ 
hills, below which are moist deciduous forests of Artocarpvs Chaplasha, Cedrela 
Toona, Albizzia procera, Duabanga 8onneratioid.es, Michelia Champaca, Schitna 
Wallichii and Terminalia belerica. 

Forests of Assam. 

Evergreen and semi-evergreen forests predominate in Assam, often varying 
widely in species and character. With the exception of Shorea robusta in the 
Goalpara and Kamrup divisions, in most localities there cannot be said to be one 
species of outstanding merit. The most important is probably Mesuaferrea; others 
worthy of mention are Bombax malabaricum, which is of local importance to the 
tea-box industry, Dipterocarpus pilosus, of which magnificent forests exist in the 
Sibsagar division, Terminalia myriacarpa , also a very fine tree, chiefly found on the 
North Bank, Chukrasia, tabularis, Duabanga sonneratioides, Lagerstroemia Flos 
Reginae, Cynometra polyandra, a common species of the Cachar division, Albizzia 
procera. Acacia Catechu, Michelia Champaca, and Tetrameles nudiflora. 

Dry zone forests of the Punjab, Rajputana, and Sind. 

A type of forest which occurs in the dry areas of the Punjab, Rajputana, and 
Sind, and extends down west-central India and Kathiawar, is that formed by Acacia 
arabica, commonly known as kikar or babul. The trees occur either along rivers, 
in inundated areas, or near lakes, though they also form more open and more stunted 
forests in other localities. The crop is generally pure or nearly so, and the trees as a 
rule are not more than 40 feet to 50 feet high, with straight, cylindrical, stout, 
though relatively short, stems. Such forests are extremely valuable, especially in 
Sind, the Berars, East Khandesh, and the Kistna District of Madras and in Hyder¬ 
abad. A type somewhat similar to the above, but more mixed in character and 
occurring in the same localities, is one where Acacia arabica is mixed with such 
species as Dalbergia Sissoo, Acacia Catechu, Acacia lettcophloea, Ziziphus Jujuba, 
Capparis, Tamarix, Euphorbia and Calotropis species. 

Deciduous forests south of the Ganges. 

To the south of the Jumna and Ganges, extending from the Panch Mahals in 
the west to the sal areas of Bihar and Orissa, in the east and southward through the 
Central Provinces, the Vindyas, Maliadeo Hills, the Khandesh Satpuras, the Dec- 
can and Carnatic to the Nilgiris, but excluding the Ghat forests of the West Coast, 
are found the dry, open deciduous teak forests. Though varying considerably in 
quality, according to locality, they are of a type entirely different from, for instance. 
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those of the West Coast, and markedly unlike the teak forests of Burma, though [P] 
many species other than teak are common to all these types. Com monly associated 
with teak in these areas, are Terminalia tomentosa , Anogeissus latifolia, Odina Wodier, 
Boswellia serrata, Lagerstroemia parviflora, Pterocarpus Marsupium , Dalbergia lati¬ 
folia, Adina cordifolia , Stephegyne parvifolia , Sterculia urens, Butea frondosa , 
Schleichera tnjuga , Hardwickia biuxxta, Bomhax malabaricum , OugeAnia dalber - 
gioides , Zizyphus Jujuba, and the Dendrocalamus strictus bamboo. 

Sal forests. 

The Shorea robusta or sal forests of India are divided into two belts. One extends 
along the foot-hills o + the Himalaya including the Siwaliks in the west, eastwards 
through Garhwal, Kumaon and Oudh, the United Provinces, Nepal, the Bengal 
Terai, Duars and Goalpara, to the Garo Hills in Assam; the other, the southern belt 
occurs in Bihar and Orissa, in Singhbhum and the Feudatory States, extending west¬ 
wards to Balaghat in the Central Provinces and southwards to Gan jam in Madras. 

The sal forests, which are nearly always of a dense character in more favourable 
localities, vary considerably, being in some cases nearly pure, in other more mixed 
and open. Associated with sal are Albizzia species, Terminalia tomentosa , Cedrela 
Toona , Adina cordifolia, Holoptelea integrifolia, Eugenia Jambolana, Anogeissus 
latifolia , Schleichera trijuga, Odina, Wodier, along watercourses and rivers, Acacia, 
spp. and Dalbergia Sissoo, and in damper places such species as Pterospermum 
acerifolium, Trewia ; nudijlora, Diospyros Embryopteris and Butea frondosa. 

Forests of the West Coast , 

On the hills and on the slopes and spurs of the Western Ghats are found the 
best teak forests in India proper, of which those in the Kanara forests of Bombay and 
in the Malabar and Wynaad districts of Madras are the most important. In con¬ 
trast to the very dry, somewhat open teak forests of the Central Provinces, Bom¬ 
bay Deccan and Carnatic, these forests are denser, and often of a moist deciduous 
character, the height being from 80 feet to 90 feet. Associated with teak in these 
localities are fine trees of Terminalia paniculata , Lagerstroemia lanceolata , Ptero¬ 
carpus Marsupium , Dalbergia latifolia , Adina cordifolia, Xylia xylocarpa , Anogeissus 
latifolia, Dillenia pentagyna , Ougeinia dalber gioides, and large quantities of bamboo, 
both Bambusa arundinacea and Dendrocalamus strictus. A forest of an entirely 
different type is also found in this region, often cresting the Ghats or in deep ravines, 
which is of pure evergreen character, often of an average height of 100 feet and 
very dense, containing huge stems of Calophyllum tomentosum, Hopea parviflora, 
Mangifera spp., Canarium strictum, Filicium deeipiens, Diospyros assimilis, Arto- 
carpus integrifolia.Chukrasia tabularis, Eugenia Jambolana , Vatica chinensis, 
Valeria ivdica and Strychnos Nux-Vomica , which often forms nearly pure forests 
near the coast. At high elevations, and especially in the Nilgiris and Travancore 
Hills, there occurs a special type of evergreen forest known as Sholas, where the 
vegetation consists of many species, of which the more common are Ilex , Hydno- 
cxirpus, Qordonia, Elaeocarpus, laurels and rhododendrons. 

Teak forests of Burma. 

The most valuable forests in British India occur in Burma, and of these the type 
producing teak takes first place. They are found in the Pegu Yomas, Martaban, 
the eastern slopes of the Arakan Yomas, the Chindwin Valley, and elsewhere in 
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[P] Upper Burma and the Shan States. These forests vary in type, but are in most 
instances well stocked with straight stems of teak and other species, some 80 feet 
to 100 feet in height, the undergrowth being largely bamboos. Associated with 
teak are a variety of valuable species such as Xylia dolabriformis , Terminalia 
tomentosa ,, Lagerstroemia tomentosa y Homalium tomentosum , Pentacme suavis, 
Careya arborea , Gmelina arborea, Pentace burmcmica, Adina sessilifolia , Albizzia 
spp. and several Dipterocarps, mixed with numbers of bamboos, of which the more 
common are Bambusa polymorpha and Cephalostachyurn pergracile. 

* In' forests of Burma . 

A distinct type of forest is that formed by Dipterocarpus tuberculatus, and known, 
as Engdaing forest, which in places forms nearly pure stands, though in others is 
found mixed with Pentacme suavis, Terminalia tomentosa , Dillenia indica> Carallia 
lucida and Dalbergia cnltrata . 

Bill forests of Burma . 

In Upper Burma and east of the Sittang ri ver, at higher elevations, are found 
forests of a type entirely different from those found further south. Pinus Khasia 
occurs in Upper Burma and the Shan States, and there are very considerable areas 
of oakforest whjch also contain chestnuts, rhododendrons, laurels, &c. These forests 
would be of very considerable value were it not for the fact that the extraction of 
timber is difficult and the lead to the markets long. 

Cutch forests in Burma and India. 

The forests of Acadia Catechu , the timber of which yields the cutch of commerce, 
are not confined wholly to the dry region of Burma but exist also in the United 
Provinces, notably in Kumaon, Gonda, Pilibhit and Bahraich, in South Canara 
of Madras, and to a more limited extent in the Central Provinces, the Bengal 
Terai and the Bombay Presidency. The forests of this class are generally fairly open, 
and the trees are not more than 30 feet to 40 feet in height, with stems which are not 
infrequently crooked. Their value as yielding cutch is, however, very considerable. 

Tidal forests. 

A type of forest quite different from all others is that found in estuaries of the 
large rivers and along certain parts of the sea coast. Such localities are notably 
found at the delta of the Ganges, below Calcutta in the Kulna district, at the 
mouth of the Irrawaddy River in Burma, along the Arakan and Tenasserim 
coasts, in the Andamans, and along both the East and West Coasts of the Peninsula, 
especially along the Cochin and Travancore coasts. The most important species 
found in this class of forest is Heritiera Pomes (H. rninor), mixed with which are 
mangroves, such as Rhizophora mucronata, Ceriops Candolleana , Bruguiera gymno - 
rhiza, and other swamp species belonging to other families, of which may be men- 
bioned Bonneratia apetala , Excoecaria Agallocha and Avicenn ia officinalis . 

Andaman forests . 


The forest types found in the Andaman Islands may be said to be peculiar 
to the locality and contain in certain cases species not found elsewhere. These 
include the mangrove forests which fringe the seashore and which are within 
reach of the tide; littoral forests influenced by, but above tide level; evergreen 
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forests, generally found on low alluvial land in valleys; more or less deciduous or [P] 
moist deciduous forests, and those of the higher hills. The first two types contain 
species similar to those found in the tidal forests of India, while in the more 
deciduous type of forest, which average 140 feet in height, Pterocarpua clalbergioides , 
the well-known Andaman padauk, is found. Associated with padauk, are such 
species as Ganarium euphyllum, Terminalia procera , Terminalia Manii , Terminalia 
bialata , Albizzia Lebbelc , Bombax insigne , Lagerstroemia hypoleuca , Sterculia cam - 
panulata, Parishia, insignia , Diospyros spp. and Dipterocarpus incanus. The most 
impressive of the magnificent forests of these islands are those of a true evergreen 
character found on the upper slopes. The more important species in this class are 
j Dipterocarpus Griffithii, Dipterocarpus turbinatus , Planchonia andamanica , Podo- 
carpus neriifolia , Myristica andamanica, Hopea odorata , Sideroxylon longepetio - 
latum and Xanthophyllum andamanicum . 

Classification and nomenclature. 

In the body of the text, the subject matter dealing with the various woods is [B] 
arranged botanieally according to Families, Genera and Species, and only those 
families and genera are listed which include woods of commercial value. The 
sequence is in general that found in Brandis’ Indian Trees , which is in turn essen¬ 
tially that of Bentham and Hooker’s Genera Plantarum, except that the Gymno- 
sperms (Coniferae) are placed at the end. 1 Two additional departures are worthy 
of note: (a) the Bixaceae have been included in the Flacourtiaceae and the genus 
Homalium of the Samydaceae of some authors has also been placed in this family; 

(6) the genus Chlaroxylon has been transferred from the Meliaceae to the Rutaeeae 
and inserted next to the genus Aegle, a step which is acceptable to systematists and 
is further borne out by the structure of the wood. 

Synonyms and vernacular names. 

In cases where synonyms exist they have been quoted. The most difficult [P] 
question of Trade names has from time to time been dealt with by the Forest 
Department in India. The difficulty lies in the fact that the Department cannot 
force timber users to adopt any one name for any individual species, while timber 
merchants, and especially those in Europe, have from time to time coined names of 
their own to suit their requirements. The Government of India has recently 
issued a list of Trade Names of the commoner species to be adopted in all official 
publications and for general use by Forest Officers, and it is hoped that some finality 
may be arrived at, to solve this difficult question. In instances where species 
included in that list are dealt with in this work, the adopted Trade Name is given 
immediately after the scientific name of the species. A question of almost equal 
difficulty is that of vernacular names, and in this connexion the often repeated 
warning must be given of the danger of accepting vernacular names in identifying 
a species. The vernacular names have been arranged according to Provinces and 
their dialects, and arranged in alphabetical order according to the name of the 
Province. In selecting the names and in deciding on their spelling, the local 
floras have been freely consulted, while a number of names, especially in Marathi 
and Gujarati, have been added from personal notes. 

1 For further departures from Bentham and Hooker’s Genera Plantarum see the Introduction 
to Brandis’ Indian Trees. 
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Species dealt with. 

[P] The question as to the species to be dealt with required considerable thought. 
It was finally decided tha;t selection should be based on the importance of indi¬ 
vidual species, bqtli from the point of view of the quality of the timber, and also on 
its prevalence, that is, the supplies of timber available. Three classes were con¬ 
sidered: in the first were placed species of first importance, i.e., those for which 
the demand equals the supply. This group was found to contain 65 species. The 
second group comprises 106 species and is composed of timbers for which there 
is a fair demand, but of which the supply exceeds the requirements of the market. 
The last group of 149 species is made up of those of which considerable or large 
quantities are available, but for which there is little or no demand. The total 
number of speciesdealt with in the book is therefore 320. This figure is an instructive 
one and may be a guide to other foresters working in similar forests in other parts 
of the Empire, as demonstrating the proportions of commercially important species 
in tropical forests of all classes and types. This point is emphasized by the fact 
that there exist in the forests of India some 2,500 species of trees and an approxi¬ 
mately equal number of woody shrubs. An explanation is necessary as to the way 
in which this list was compiled. In the first instance Mr. R. N. Parker, F.C.H., 
Forest Botanist at the Forest Research Institute, Debra Dun, assisted me in going 
through the species dealt with in Gamble’s Manual of Indian Timbers , and 
Brandis’ Indian Trees, from which we prepared a list in three parts, based on the 
above-mentioned considerations. This list was submitted to the Chief Conservators 
and Conservators of Forests in each province for suggestions and additions. As 
might have been expected, our original list was considerably increased, chiefly 
by the addition of species of local importance. The final list was not fixed for a 
considerable time, as in some cases difficulty was experienced in obtaining botanic- 
ally certified samples for examination. The above explains the principles on which 
the selection and classification of the species included in this manual was made. 
As time goes on, research into the properties and uses of the other species of timber, 
coupled with improving forest management and exploitation, must necessarily 
affect and change present economic conditions in the market, and result in the 
introduction of other species of timber into use. Such information w r ill naturally be 
taken up and considered when future editions come under preparation. 


References cited in the text. 

|p and B] In the arrangement of the references, precedence has been given to the litera¬ 
ture dealing with the trees, woods, and other forest products of the Indo-Malayan 
region: this may be defined as including the whole of British India, Ceylon, Burma, 
the Andamans, Java, Sumatra, the Malay Peninsula, the Malay and Indian Archi¬ 
pelago down to New Guinea, Siam, Cochin China and the Philippines, in short a 
• distinct geographical region. References are cited first for British India, Burma 
and the Andamans, followed in order by Java, the Malay Peninsula, Borneo, 
Cochin China and the Philippines, the omission of certain regions being due to a 
dearth of literature upon the woods of these respective areas. Then follow references 
to the woods of Formosa, Japan and China, in the order named, thus completing 
the literature available to the authors on the woods of the Orient. 

The question then arose as to the desirability of restricting the references to the 
East, and this was decided in the negative. Several factors contributed to this 
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decision. In the first place many genera with timber species in the Indo-Malayan [P and B] 

region are represented by species, commercial and otherwise, in tropical Africa, 

the occidental tropics, &e., and citations of all the literature available on the woods 

of a given genus seemed desirable. In addition, owing to the extremes which are 

to be found in India in altitude, temperature, and precipitation, particularly the 

first two, a temperate arborescent flora (oaks, maples, horse chestnut, pines, spruce, 

&c.), is found in hilly and montane districts where occur species belonging to the 
same genera as are represented elsewhere in the north temperate zone in both the 
Old and New World. Finally, a number of the more important Indian timbers 
have become well known in the foreign trade and are cited in various texts, 

British and otherwise. To make the references to a given kind of wood anywhere 
complete, it has been necessary to include citations from without the Orient, not 
only for regions within the tropics but for the north and south temperate zones 
as well. According to this plan, references will be found in the text to woods from 
Madagascar, tropical and temperate Africa, Australia, New Zealand, Tasmania, 

Hawaii, Western Europe and the British Isles, and tropical and temperate 
America, in the order named. The terminal position has been reserved in 
every case, where these texts are cited, to the two general reference works, 

Engler and Prantl’s Naturliche Pflanzenfamilien and Solereder’s Systematic 
Anatomy of the Dicotyledons . Due acknowledgement should be made of the 
fact that the authors are especially indebted to Moll and Janssonius’ Mikro- 
graphie des Holzes der auf Java vorkommenden Baumarten for many of the German 
and Dutch references cited in the text. The works which were most frequently 
consulted with reference to distribution and uses were J. S. Gamble’s Manual of 
Indian Timbers , and his Flora ; of the Presidency of Madras ; D. Brandis’ Indian 
Trees ; Hooker s Flora of British India ; R. S. Troup’s Silviculture of Indian Trees ; 

W. A. Talbot’s Forest Flora of the Bombay Presidency and Sind ; R. N. Parker’s 
Forest Flora of the Punjab ; Rai Bahadur U. Kanjilal’s Forest Flora of the SiwaXiks 
and Jau/nsar Forest Divisions of the United Provinces ; H. H. Haines’ List of Trees 
of the Southern Circle , Central Provinces , and his Forest Flora of Chain Nagpur ; 

C. E. Parkinson’s Forest Flora of the Andaman Islands ; A. Rodger’s Forest Products 
of Burma; J. H. Lace and A. Rodger’s List of the Trees , Shrubs , Climbers from 
Burma ; D. O. Witt’s Forest Flora of the Berar Circle and his Descriptive List of 
Trees , Shrubs , Climbers and Economic Herbs of the Northern and Berar Forest Circles . 

A great deal of the latest information on the subject of the utilization and 
characteristics of the more common Indian timbers is to be found in the Forest 
Memoirs, Forest Records and Bulletins published by the Forest Research Insti¬ 
tute at Dehra Dun. Information has been freely extracted from these records, 
which in many cases give the results of field experiments. Among those of special 
interest may be mentioned one on seasoning by C. V. Sweet, B.S., M.F., Indian 
Forest Records , ix, pt. v, a valuable contribution to our knowledge on air seasoning, 
another by J. H. Warr, B.Sc., on the antiseptic treatment of railway sleepers, 

Indian Forest Records , xi, pt. x, and a third by L. N. Seaman, M.A., B.Sc., M.E.I.C., 
on strength values of important Indian timbers, Indian Forest Records , xii, pt. iii. 

Reference is also made to several other Forest Records, chiefly on seasoning 
and the treatment of timber; likewise to L. V. Teesdale’s Notes on the seasoning 
of Burma timbers, and personal notes. A complete list of references and a key 
to the abbreviations is given in the Bibliography on pages 1099-1108. 
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Other sources of information. 

[P and B] When the Economic Branch of the Forest Research Institute at Dehra Dun 
was being developed, the most important work to be undertaken without delay 
was to collect and classify all available information, and it fell to Professor R. S, 
Croup, C.I.E., F.R.S., to prepare a list of headings under which all information 
should be classified, and to collect these records. The senior author, after taking 
over charge of the Economic Branch in 1909, sorted out all available records at the 
Forest College, and also those which had just come to hand from the Office of the 
Reporter on Economic Products. In this work able assistance was rendered by 
Mr. E. Benskin, a Forest Officer from the Central Provinces. Since then much 
information has been added to the record files, of which there are now some 6,000, 
to which reference can be made by a card index system. Before leaving India in 
1925, the necessary information for this book had been extracted from these Record 
files, and this has been freely utilized in describing each species. Even with the 
information thus available from these Permanent Records, it was thought that 
more detailed local information w ould be necessary from each Province, especially 
on the subject of uses, quantities of timber annually available, and on the opinion 
of local wood-workers and users as to the durability and seasoning qualities of 
different species of timber. With this end in view, a questionnaire was prepared 
and sent to such Forest Officers as had expressed their wish to assist in any wav 
possible. Full acknowledgement will be made later to many friends who supplied 
information, though here it is necessary to say that the information thus 
obtained was of the greatest value, the more so as those who filled up the question¬ 
naires were some of the most experienced Forest Officers in India. 

Information under the family. 

[B] As previously mentioned, the subject-matter is arranged according to families, 
genera, and species. First under the family are enumerated references pertaining 
to the woods thereof. These are of a general nature and are concerned with the 
woods of the family at large, with the woods of genera and species not found in 
India, and, finally, with the woods of genera represented in India only by non¬ 
commercial spec?** and hence not included in the text. The arrangement is by 
regions, as previously explained. 

The text of each family division begins with a statement of information relative 
to the size of the family in terms of genera and species, and its distribution through¬ 
out the wwld; with this is frequently interpolated information as to the more strik¬ 
ing botanical characteristics. The economic importance of the family is then briefly 
dealt with and this is followed by one or more paragraphs of information on the 
gross features of the woods and the salient anatomical characteristics. By gross 

• features are understood those which can be discerned with the naked eye or, at best, 
with a hand lens (10 x ); these consist of such non-mechanical physical characters 
as colour, odour, taste, weight, &c., and features like lustre, grain and texture which 
may be considered as the visual summary of anatomical characters, taken en toto* 
f he more detailed anatomical summary which succeeds this section may be con¬ 
sidered as characteristic but not specific for the woods of the family, for such is the 
parallelism in the structure of woods of different families which are often widely 
separated in botanical classification that no one anatomical character can be regarded 
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as diagnostic for the woods of a given family; the macroscopic and minute ana- [B] 
tomical features are grouped together in the text for the convenience of the reader. 

The last paragraph in the discussion under the family is a brief summary of 
its significance in the Indian flora; here is incorporated information as to the genera 
with arborescent representatives, the number of genera including commercial 
timber species, and the number of commercial timber species found in India. 

Information under the genus. 

As under the family, references are inserted directly under the generic name. 
These pertain to the woods of the genus at large or to the species of the genus in 
question other than those described in the text, and the arrangement is by regions, 
as previously explained. 

Under the heading ‘Size and General Distribution’, are mentioned the number 
of species in the genus and their distribution; this is followed by mention of the 
number or approximate number of species included in the Indian flora and the 
number of these which are considered in this manual as of commercial importance 
from the standpoint of timber production. To the above information, particularly 
in the latter pages of the text, have been added botanical notes on the leaves, 
flowers, and fruit of the genus, since this information was regarded as accessory 
to the immediate task in hand but worthy of inclusion in the manuscript. 

The next section under the genus is devoted to an enumeration of the ‘Timber 
Species ’; it should be noted that these are not necessarily cited in alphabetical 
order, but rather in the order in which they are listed in Brandis’ Indian Trees. 
This procedure was followed because Indian foresters are familiar with this last- 
mentioned book and with Troup’s Silviculture of Indian Trees, in which the same 
plan was adopted. 

Under the heading ‘General Features of the Wood’ are set down the general 
gross features of the woods of the genus, both physical and anatomical, in so far 
as they are known, and this is followed by an enumeration of some of the minute 
anatomical features. It follows that this information is much more detailed than 
that under the family, and increasingly specific. When the woods of the various 
species of the genus are well known, this information is reasonably comprehensive 
in its scope and may be considered as holding for all the woods of the genus; in 
the case of other genera, where many woods remain as yet undescribed in the litera¬ 
ture, the data apply mainly to the Indian species, and due mention is made of this 
fact in the text. If but one Indian species attains importance as a timber tree in a 
given genus, the information under ‘ General Features is omitted and the reader 
is referred to the detailed description of this wood later on in the text. Under 
‘Remarks’ are recorded such observations or data on the woods of the genus as 
seem worthy of mention and summation. Wide latitude has been permitted, and 
no defini te plan of presentation has been followed, as it seemed advisable to restrict 
this information to a single paragraph. Under the conditions mentioned above, this 
paragraph, too, may be omitted. 


Keys. 


Two keys to the identification of the woods are included under the genus where 
two or more Indian species attain sufficient importance commercially to warrant 
their inclusion in the text. The first is based on macroscopic characters, that is, 
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[B] those visible with the naked eye or with a hand lens at low magnifications (10 x ); 
herein are stressed such physical characters as colour, odour, taste, weight, &t\, 
such characters as lustre, grain, and texture which may be taken as exponents of 
certain anatomical characters, taken en masse, and such obvious anatomical 
features as pores (orifices of vessels), wood-rays, massed parenchyma, &c., which 
may be seen without magnification or with a hand-lens. The second key is based 
on microscopic features which are evident when thin sections of the wood (usually 
stained and rendered translucent by immersion in oil or some other clearing agent) 
are examined with a compound microscope. It follows that most of these characters 
are too minute to be visible at low magnifications, although such features as banded 
parenchyma, &c., are evident at either low or high magnification, and hence there 
is an evident overlapping of the information included in the macroscopic and 
microscopic keys. 

The dichotomous arrangement has been followed throughout in the keys, and 
the alternatives which deal with the same character, and are co-ordinate in rank 
and hence comparable, are brought together (parallel). The use of the key is 
facilitated by indenting those sections winch are preceded by even numbers. 

A word of caution in the use of the keys is necessary since mistakes in the 
majority of cases result from inaccurate observation. It is futile to examine a 
surface of wood that has been exposed with a dull knife, since more or less crushing 
and tearing of the tissues will have resulted, thus precluding accurate diagnosis. 
In the determination of macroscopic features, the hand lens, where used, should 
always be held close to the eye and the object (block of wood) brought up toward 
the lens until it is in focus. In many timbers the gross features of wood can be 
brought out by moistening the surface with water, while at other times the use of 
water is a deterrent to accurate observation; it i3 best to try both ways. Descrip¬ 
tion of the specialized technique involved in the preparation of thin sections of 
wood for microscopic examination is out of place here; the reader is referred to 
botanical books which deal at length with laboratory practice. 

Information under the species. 

The treatment of each species, as under the Genus and Family, begins with a 

list of references; the arrangement is by regions as heretofore, but it follows that since 

the references pertain only to the Indian species in question, they are more specific 
in character and the regional spread is hence more circumscribed. Specific references 
to descriptions of, and information on, the wood itself are mentioned, and to these 
have been added references to the tree species in Brandis’ Indian Trees, Troup’s 
Silviculture of Indian Trees, and in the various texts dealing with the local floras of 
British India, Burma and the Andamans. Reference to these texts has given the 
authors the proper botanical and silvicultural background so necessary in the pre- 
. paration of a text of this type, and has assisted in the compilation of accurate 
information under the title of ‘Habit and Distribution’, which follows immediately 
in the text. 

Distribution op species. 

[P] The distribution has been arrived at after consulting Hooker’s Flora of British 
India, Brandis’ Indian Trees, Gamble’s Manual of Indian Timbers, and the several 
local floras available. A small distribution map, which was printed by kind per- 
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mission of the Superintendent of the Great Trigonometrical Surveys, in the Survey [P] 
of India Offices at Dehra Dun, is given for each species. It was not found possible 
on maps of so small a scale to do more than give the approximate limits of each 
species, and only to do so on broad lines, covering both forest and revenue lands. 

A further difficulty arose owing to no definite delineation being possible in the 
west near Ajmere and Northern Gujarat, that is, where the very dry scrub forests 
merge into desert; in such instances an approximate line had to be drawn. In 
order to obviate these difficulties as far as possible, the original distribution was pre¬ 
pared on larger scale maps which were reduced to the size reproduced in this work. 

Supplies. 

A factor of great importance from a commercial point of view, and one which 
applies not only to the forests of British India but to most tropical forests, is the 
necessity of obtaining reliable figures of annual yield. None but those who have 
had experience in this class of work can realize the difficulty in estimating the 
annual yield from a forest containing two hundred or more species, the majority 
of which have never been systematically exploited. In so far as species which are 
commonly on the market are concerned, and in cases where careful valuation 
surveys for working plan purposes have been carried out, the actual annual yield 
is given. In other cases, carefully considered information was supplied in the 
questionnaires, and in the case of Burma, Sir Alexander Rodger, late Inspector 
General of Forests, who had had many years of experience of district work in 
that Province, went through all the Burma species dealt with in the book and 
dictated to me notes as to probable supplies and the size and character of the 
trees. To this information was also added valuable notes sent in by Mr. W. A. 
Robertson, Conservator of Forests, Utilization Circle, Burma. In the case of 
Bengal, Mr. E. 0. Shebbeare, the Conservator of Forests of that Province, sent 
copious notes on many important trees, Mr. F. Trafford did the same for Assam, 

Sir Henry Farrington, Bart., and Mr. V. K. Maitland for the Central Provinces, 

Mr. J. W. Nicholson for Bihar and Orissa, and Mr. H. F. Mooney for the Feudatory 
States of that Province. Mr. R. N. Parker kindly dictated notes on Punjab species; 
various forest officers sent information from Madras and Coorg, while the Con¬ 
servators of Forests in Travancore and Cochin States sent figures for their forests, 
fortunately I had had occasion to carry out extensive tours in all provinces of 
India and had served as a District Officer for ten years in the three Circles of 
Bombay, and was therefore able to supplement by personal knowledge the informa¬ 
tion supplied. It may be said that the estimated figures of out-turn which are 
given for each species are generally very conservative. In framing such estimates 
it was known that in many instances the species was either common or abundant, 
but that doubt existed as to the extent to which labour could be organized and 
lines of extraction improved. To carry out even preliminary measures of improve¬ 
ment would not be warranted unless a steady demand arose for the timbers in 
question. The criticism has not infrequently been made that the Forest Depart¬ 
ment should be in a better position to supply definite information as to supplies, 
but it must be remembered that without a steady demand for a timber, organiza¬ 
tion of labour and development of lines of extraction cannot be undertaken, and 
that to make exploitation profitable two or more species must often be extracted 
together. To develop fully the resources of the Indian Forests it is essential to 
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[P] carry out further well-planned commercial surveys, aiming not only at ascertain¬ 
ing the quantity of mature timber available, but at studying the possibilities and 
cost of extraction, and also the question of labour and other economic factors. 

General, characteristics of the wood. 

£B] Under this heading mention is made of the colour and lustre of the wood, and 
where a distinctly coloured heartwood is present this is described separately; the 
colour, especially that in the heartwood, may be even or uneven, in the latter 
case resulting in bands or striations, pigment figure, &c. Often the colour shade, 
especially that of the heartwood, changes appreciably upon exposure, and due note 
has been made of this fact; changes of this sort, where they result, take place 
slowly or rapidly according to the species, and in the latter instance may be so 
striking as to deserve especial mention; in a few cases the pigment responsible for 
the colour is soluble in water. The feel of a wood is really an expression of the way 
it finishes under tools; coarse-textured woods frequently feel rough to the touch, 
and the reverse generally holds true for fine-textured timbers, but not always, 
as the latter, owing to interlocked or spiral grain, &c., may not finish smoothly. 
Odour and taste require but brief treatment. No mention is made of the former 
unless it is sufficiently pronounced and sufficiently characteristic to be of diag¬ 
nostic value, and this procedure has excluded many timbers from the category of 
scented woods where the odours are too faint or too fleeting to be of value in 
identification; nor have the odours which ensue from incipient decay been con¬ 
sidered. Scented woods as here interpreted are those featured by a reasonably 
strong characteristic odour, occasioned by organic products (gums, resins, oleo- 
resins, &e.). The senses of smell and taste are akin, and it follows that some of the 
scented woods have a more or less pronounced taste, a circumstance which is 
duly recorded where it holds; in rare instances, an unscented wood may prove to 
have a characteristic taste. 

The specific gravity has been accurately computed in every instance under 
standard conditions, and the figures are based on oven-dry weight and oven-dry 
volume. The weight was taken in grams in a special manner designed to offset 
inaccuracies which might result through absorption in the high atmospheric 
humidity prevailing in India during the monsoon rains. The volume in cubic 
centimetres (to avoid a conversion factor) was then determined by immersion in 
mercury after dipping the samples in hot paraffin ; a special type of apparatus was 
designed for this purpose, the details of which have not as yet been published; 
it was so designed as to take a test piece J-l£ cubic inches in size, a range sufficient 
to permit of the shaping of the test pieces by wood-working machinery. Wherever 
possible, six test pieces were prepared from one sample and tests carried out on 
each, and the results then averaged for greater accuracy. The use of small test 
pieces of this sort permitted of the ready detection of incipient decay and insect 
infestation so prevalent and of such rapid development in the tropics, and the 
averaging of the results tended to nullify such minor errors as result from the 
personal factor. Where obvious discrepancies were evident in weight in different 
wood samples of the same species, test pieces were taken from each sample and a 
series of specific gravity determinations carried out as above; if the specific 
gravity figures obtained for different samples in this way showed no great dis¬ 
crepancy, they were averaged and the final figure was considered as best indicating 
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the average specific gravity of the timber in question; marked discrepancies. [B] 
however, were duly recorded in the text (e.g. Sp. gr. 0-43-0*62). The range of 
specific gravity in the woods covered by this manual extended from less than 0*30 
to over 1*30. 

The general classification of woods as ‘light’, ‘moderately heavy 5 , &c., was 
obtained from the specific gravity figures for each species, compiled as above. 
The weight per cubic foot of the oven-dry wood was obtained by multiplying 
62*43 lb. (the weight of a cubic foot of distilled water at its greatest density) by 
the specific gravity. The wood was then described as Tight 5 , ‘moderately heavy 5 , 
&e., by reference to Troup’s list which appeared in the publication Indian Forest 
Utilization, Indian Government Publication (1907), pp. 16-18, viz.: 

Very light ....... under 30 lb. 


Light 
Moderately heavy 
Heavy 

Extremely heavy 


30-40 lb. 

40-50 lb. 

50-60 lb. 

70 lb. and over. 


The descriptions of grain and texture are based on definitions previously stated 
by me in the text, An Elementary Manual of Indian Wood Technology , pages 54-8 
inclusive. Grain is defined as having to do with the alignment of wood elements, 
that is, the manner and direction in which they are arranged; texture is concerned 
with the size of the wood elements; both require adjectival qualification. For 
explanation of the different kinds of grain mentioned in the text, see the Glossary 
of Scientific Terms and Phrases (pages 1089-98). The term texture has been inter¬ 
preted somewhat differently according as to whether the wood is produced by 
broad-leaved or coniferous trees; in the former it depends mainly on the size of the 
vessels (as indicated by their tangential diameter) and the size of the rays; where 
the vessels are large and the rays small or relatively small, texture is primarily 
contingent on vessel size; on the other hand, in a wood with large rays and vessels 
of moderate size or small size, coarse texture may ensue from large rays alone. 
Frequently in the wood of broad-leaved trees, texture is a compromise between 
vessel size and ray size, and in some instances the other elements as well, especially 
where massed in zonate bands (parenchyma, fibres), must be taken into considera¬ 
tion. Where vessel size is primarily responsible for texture, the following table 
will serve to indicate roughly the basis of classification : 

Very fine-textured .... average tangential dia¬ 
meter of the vessels less 
than 100 microns. 

Fine-textured ..... ditto, 100 to 150 microns. 


Medium-textured 
Coarse-textured 
Very coarse-textured 
Extremely coarse-textured 


. ditto, 150 to 200 microns, 

. ditto, 200 to 250 microns. 

ditto, 250 to 300 microns. 

. ditto, more than 300 microns. 

In the case of the rays, no definite plan of this sort has been followed; as a matter 
of fact, texture is usually more influenced by vessel size than by ray size, and it is 
only when the rays attain dimensions well beyond the usual limits that they have 
been taken into consideration in computing texture. Again, the personal factor 
has entered into play and I have called upon my store of information upon 
woods, accumulated through years of study. 
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[B] As will be pointed out shortly, coniferous wood is much simpler in structure 
and the determination of texture is not «o difficult. The longitudinal tracheids 
constitute the great bulk of the wood, and the rays, except in the rare cases where 
they contain resin canals, are extremely narrow and have no bearing on texture. 
The average tangential diameter of the longitudinal tracheids, therefore, provides 
the best measure of texture in coniferous wood; this must be determined by micro¬ 
measurement and is best computed on the outer face of the ring (summerwood). 
The following table indicates the basis on which texture was computed in the 
coniferous woods: 


Fine-textured . 


Medium fine-textured 
Medium coarse-textured 
Coarse - textured 


average tangential dia¬ 
meter of the tracheids 15 
to 25 microns, 
ditto, 25 to 30 microns, 
ditto, 30 to 35 microns, 
ditto, more than 35 microns. 


In conclusion, it follows that a wood may be even- or uneven-textured, accord¬ 
ing to the discrepancy in the size of the elements within a given growth increment; 
it may be coarse- and even-textured, or coarse- and uneven-textured, and the 
same holds true for the various degrees of fineness. 

Structure of the wood. 

Under the heading 4 Structure of the Wood’ is inserted a detailed anatomical 
description of the timber in question. Proper comprehension of this subject- 
matter on the part of the reader requires a fund of information of wood as a cell 
aggregate and with this need in mind, it has seemed advisable to incorporate in 
this Introduction some brief notes on wood structure in general; for the more 
detailed descriptions which have no place in a manual of this type, the reader is 
referred to my elementary textbook (ref. cit.) and to the various texts on general 
botany and plant anatomy, in which usually one or more chapters are devoted to 
this subject. 

Trees grow in length and thickness; the length growth is restricted to the 
tips of the twigs and roots; growth in thickness proceeds all along the tree under 
the bark and is traceable to a growing layer or cambium. Thickening may pro¬ 
ceed throughout the year, at least sluggishly, or be restricted to a certain time 
of the year; in fact it is not at all improbable that some Indian trees may have 
more than one active period during a given year, and for this reason the term 
annual ring (yearly growth ring) is purposely avoided in the text, the more accurate 
term, growth ring, being substituted for it. 

The rate of growth (intensity of growth) likewise may remain fairly constant 
or fluctuate widely during a grp wing period; the evidence to date is to the effect 
that trees which grow equitably throughout the season have, in general, a longer 
growing period, and that the wood formed is fairly uniform in structure, while 
marked differences in wood structure within the growth increment ensue where the 
rate of growth fluctuates widely at different times during the growing period; in 
such trees the peak of growth intensity usually is reached at the beginning or 
toward the middle of the growing season, and some of the cells in this portion of 
the ring are larger and hence the woody tissue here is more porous; toward the 
outer portion of the ring, on the other hand, the tissue usually becomes denser 
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and hence darker in colour. The wood formed during the early part of the grow¬ 
ing season is known as springwood, and that laid down during the latter part of the 
season as surnmerwood ; these are convenient terms which have been coined in the 
descriptions of the woods of the temperate zones where these respective portions 
of the ting are formed at the seasons indicated by the title; in their use with 
Indian woods it must be understood that they designate portions of the r ing but 
do not necessarily truly indicate the time of the year when these portions were 
formed. 

The greater the discrepancy in the composition of the wood which is laid down 
at different times during the growing season, the greater the contrast, and hence 
the more conspicuous the successive growth increments. Among Indian woods all 
gradations occur from those in which no growth layers can be detected, even at hig h 
magnifications, to those where they are sufficiently distinct to be plainly seen with 
the naked eye. The definition of the rings is made the sharper in many cases by a 
line or band of terminal parenchyma, tabular fibres, &c., which through contrast 
sets off the respective rings. 

Ring width varies greatly in different species and in a given species. These 
differences are to be ascribed in part to variations in the rapidity of growth in 
different tree species and to local environmental conditions which cause rapid or 
slow growth in different individuals of the same species. Fast growth is indicated 
by a ring count of 1-4 rings to the inch; the average for the tree species producing 
the woods described in this manual is somewhere between 5 and 12 rings; samples 
with a count of 13-20 rings per inch are of fairly slow growth, and where the rings 
number more than 20 to the inch, the growth may be considered as slow. 

The width of the ring also frequently varies greatly at different points throughout 
its contour, a condition which is always true of eccentric stems, and occasionally, 
as in tea«c, this feature assumes diagnostic importance. Discontinuous rings are 
not at all uncommon in trees of slow growth (e.g. woods of the family Rutaceae); 
they result from the fact that the cambium at one or more points throughout the 
circumference remains dormant for a season. 

(Joining now to the more intimate details of wood structure, as previously 
pointed out, wood is a cell aggregate consisting of untold millions of cells; in the 
sapwood, certain of these cells (wood parenchyma) are living, others have lost their 
cell contents, that is are dead; the heartwood consists entirely of dead colls, that 
is, cell skeletons (cell walls). Most of the cells have their long axes arranged parallel 
to the long axis of the tree, and these are described as longitudinal elements. At 
right angles to these and extending horizontally and radially in the standing tree 
are the wood rays; these are ribbon-shaped and are so orientated in the wood 
that the face of the ribbon is exposed when the wood is cut radially along the 
grain; they consist of smaller cells than those which compose the iongitudinal 
tissue, and the long axes of these are generally, although not always, horizontal. 

Two classes of woods can be recognized, the non-porous or coniferous, and the 
porous or dicotyledenous. The former are of relatively simple structure; they 
possess narrow wood rays and are devoid of the pipe-like structures or vessels which 
are a wellnigh constant feature of dicotyledenous woods; in fact it is due to the 
absence of pores (transverse sections of vessels) that these woods are termed non- 
porous (see photomicrographs of coniferous woods towards the end of the text). 
The term porous, then, as applied to woods, is used in the restricted specialized 
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sense of possessing vessels, not in the general sense, since all woods are more or less 
porous, that is, possess air-spaces. 

In coniferous wood, the bulk of the tissue consists of longitudinal tracheids, 
long cells 75 or more times as long as wide, with tapering ends and prominent 
bordered pits on their radial walls; these are arranged in regular radial rows as 
viewed in the transverse section, between which narrow wood rays are occasion¬ 
ally inserted. Longitudinal parenchyma, composed of cells which retain their 
protoplasts as long as they are a part of the sapwood, is wanting or relatively 
sparse in coniferous w r ood. The rays consist entirely of ray parenchyma or of this 
and ray tracheids, and the latter are then confined to the margins of the ray or are 
interspersed as well. Resin canals, schizogenous intercellular spaces encircled by 
secreting cells, are further features which may be present; they extend both longi¬ 
tudinally and transversely, in the latter instance being inserted in fusiform wood 
rays (t). The following table will serve to stress further the simple structure of 
coniferous wood: 

ELEMENTS OF CONIFEROUS WOOD 


Transverse 

(a) Ray parenchyma \ narrow 

(b) Ray tracheids. I rays. 

(c) Epithelial cells; secreting 

cells around transverse 
canals. 

((f) Transverse resin canals = 
intercellular spaces; not 
true elements. 


fusiform 

rays. 


Longitudinal 

(a) Tracheids. 

(b) Longitudinal parenchyma. 

(c) Parenchyma-tracheids: transition forms 

between (a) and (b) which are some¬ 
times present. 

( d ) Epithelial cells: secreting cells around 

longitudinal resin canals. 

(e) Longitudinal resin canals ® intercel¬ 

lular spaces; not true elements. 

Porous woods in contrast to the coniferous are of much more recent origin and 
much more complex in structure. They are featured by the presence of articulated 
vessels or ducts which arise through the fusion of cells in a longitudinal row by the 
breaking down of the terminal walls; these structures extend for indefinite dis¬ 
tances along the grain and occur solitary or in aggregates of various sorts in the 
wood, as seen in the transverse section. Vessels are to be regarded as Nature’s 
response to a demand for a more efficient means of conduction in ‘modern wood 5 . 
Coupled with the appearance of vessels has been the production of several types of 
mechanical elements, tracheids, fibre tracheids and libriform fibres, in the order 
of increasing mechanical efficiency. At the same time there has been an increase 
in the amount of longitudinal parenchyma which frequently is massed around the 
vessels or forms concentric bands, and an increase in the volume of ray tissue; 
ray tracheids have disappeared, but specialization in the ray is indicated in many 
cases through the presence of two types of cells, the ray then being designated as 
heterogeneous. The table on the following page will serve to indicate the increasing 
specialization which prevails in porous woods. For details as to the various cell 
types, the reader is referred to my elementary text-book (ref. cit.). 

Before closing this brief discussion of porous wood mention should be made that 
two sub-types are recognized between which no hard and fast line can be drawn. 
When the pores (transverse sections of vessels) are much larger in the springwood 
than in the summerwood, and more particularly when the transition from the large 
springwood pores to the small summerwood pores is more or iess abrupt, the wood 
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ELEMENTS OF POROUS WOOD 


Transverse 

Ray parenchyma: cells all similar or further 
divisible on the basis of size, and fre¬ 
quently of pitting and contents, into 
4 upright' and ’horizontal’ cells. 


J 


Longitudinal 

(a) Vessel segments: aligned in longitudinal 

rows forming vessels. 

( b ) Trach eids: present in a few porous woods 

and always closely associated with the 
vessels. 

(c) Longitudinal parenchyma: cells in 

cambiform rows along the grain 
which indicates their origin from a 
common cambial initial. 

(d) Substitute fibres: long parenchyma cells 

which result when a daughter cell from 
the cambium fails todivide into acam- 
biform row of parenchyma. 

(e) Fibre tracheids: cells transitional 

between (6) and (/). 

(/) Libriform fibres: thick-walled fibres. 

is said to be ring-porous; the typical ring-porous condition is very rare among 
Indian woods, being restricted to a few timbers such as teak, toon, &c. In diffuse- 
porous woods, iii contrast, no marked discrepancy in vessel size indicative of 
seasonal growth is found within a given ring; large and small pores may be present, 
but these are indiscriminately commingled without zonation, and as a result the 
wood is much more homogeneous in structure. Between the typical ring-porous and 
diffuse-porous conditions, all gradations occur. 

There remains a brief description of the arrangement and interpretation of the 
subject-matter grouped under the heading ‘Structure of the Wood’, the sub-title 
‘Growth rings’ excepted. Turning first to the descriptions of porous woods, 
vessels are grouped as to size as follows, according to the classification in Reyes’ 
Woods of the Philippine Dipterocarps (see Bibliography), page 313; 


Very small 
Small 

Medium-sized 
Large 
Very large 
Extremely large 


less than 100 microns. 
100 to 150 microns. 
150 to 200 microns. 
200 to 250 microns. 
250 to 300 microns, 
more than 300 microns. 


The information in the text relative to the grouping of the vessels (pores) is 
self-explanatory; the number of pores per square millimetre was determined by 
computing the area of the low power field of the microscope (eye-piece 10 x , 
objective 16 mm.) and making counts therein; the figures were then reduced to 
indicate the number per square millimetre (rarely in woods with very sparse 
vessels the number per one-tenth of one square centimetre is given). Vessel lines 
and vessel grooves refer to the appearance of the vessels along the grain. The figures 
covering the length of the vessel segments indicate the over-all measurements 
(tails included when present), and the diameter measurements the diameters in the 
tangential plane; mention is likewise made of tertiary spirals (tertiary thickening) 
where these are present; they take the form of fine spiral lines or bands on the 
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[B] inner wall of the vessel which are visible only at high magnifications. It follows 
that some of the above data were obtained from thin-stained or unstained sections 
of the wood, other from macerated material. The perforations are the openings 
between vessel segments; the simple type, as the term implies, consists of a rounded 
opening ranging from circular or nearly so to oval or elliptical; the orientation 
varies from horizontal or nearly so to steeply oblique; scalariform or ladder-like 
perforations are found in certain woods, and when present provide an important 
diagnostic feature; perforations of this sort are described as to number, size, and 
spacing of the bars; reticulate perforations occasioned by secondary cross bars 
at right angles to the primary bars are relatively rare and an unusual reticulate- 
perforate type features the wood of Dolichandrcme stipulata , Benth (see descrip¬ 
tion ). Then follow data as to the nature of the inter-vessel pitting, or less frequently 
of the pits leading to contiguous tracheids or parenchyma, and finally mention is 
made of the type, number and size of the pits leading to the cells of contiguous 
rays, features of considerable diagnostic importance. The treatment of the vessels 
is concluded with brief mention of such vessel-inclusions as occur; these may 
consist of tyloses , gums, and other organic or mineral deposits of various sorts, 
i he former, as seen en masse , are chaff-like or foam-like, and result from the en¬ 
largement of the membranes of pits in the wall of the vessel, cyst-like structures 
resulting; tyloses may remain thin-walled or become sclerosed and pitted; where 
present, they are usually an indication of durability. 

Tracheids are scarce and of sporadic occurrence among porous Indian woods, 
and when present, are always associated closely with vessels, either contiguous to 
them or intermixed with paratracheal parenchyma. They are relatively short 
fibrous cells (frequently not much longer than the vessel segments which they 
accompany) which are copiously marked, with bordered pits on all their longitudinal 
walls, lhe contour of the tracheid as it is viewed laterally in macerated material, 
is frequently ragged owing to the fact that it has remained relatively thin-walled 
and wide-lumened and tissue tensions were in force at the time of its formation. 
In the transverse section, it is frequently difficult to distinguish tracheids from 
parenchyma. 

Parenchyma (longitudinal) is classified according to distribution, as viewed in 
the transverse section, and the standard types have been described by me in 
my text-book (ref. cit., pages 53-4); brief definitions are, however, included 
here: 

(a) paratracheal parenchyma is parenchyma definitely associated with the 
vessels (pores), the parenchyma is defined as paratracheal. 

(b) paratracheal-zonate parenchyma may be defined as the arrangement result¬ 
ing when the parenchyma extends tangentially from the flanks of the vessels and 
unites with similar extensions from other vessels, thereby becoming zonate. 

(c) metatrachealdiffused parenchyma refers to a diffused arrangement of the 
parenchyma between the pores, with no obvious relationship to them. 

(d) metatracheal-zonate parenchyma is metatracheal (between the pores) 
parenchyma which has become aggregated into concentric lines or bands and is 
hence zonate. 

(e) terminal parenchyma is parenchyma which is restricted to the outer face of 
the growth ring. 

(/) an aberrant type of zonate parenchyma occasionally occurs in some woods 
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^Guttiferae, &c.) which is apparently intermediate between the paratracheal- [B] 
zonate and metatracheal-zonate types. 

In the descriptions of parenchyma, mention is first made of the types of paren¬ 
chyma which occur in a given wood, and mention is also usually made of the number 
of units (cells) of parenchyma which occur in a eambiform row along the grain; a 
cambiform, row may be defined as a row of cells along the grain arising through the 
further division by transverse (horizontal) walls of a fusiform daughter cell cut off 
from a mother cell of similar shape in the cambium; the number of units in a cambi¬ 
form row is frequently of diagnostic significance. Then follows a more detailed de¬ 
scription of the types of parenchyma present in the wood in the order enumerated, 
which needs no explanation. Finally, mention is made of the cell contents noted, 
information which is fairly constant or variable according to the kind of wood, 
conditions of growth, &c. 

Substitute fibres occur occasionally in certain Indian woods, usually closely 
associated with parenchyma; they have the shape of short fibres, and are of the 
nature of parenchyma, that is, they retain their protoplasts as long as they are a 
part of the sapwood. Cells of this type arise from fusiform daughter cells cut off 
as described above from mother cells in the cambium of the same shape; for some 
unaccotmted reason the transverse walls which would result in the further division 
of the cell into a cambiform row of parenchyma along the grain fail to develop, 
and a substitute fibre comes into being. Where substitute fibres occur, due men¬ 
tion is made of this fact, directly following the description of the parenchyma. 

The description of the fibres is inserted next in the text; these elements have been 
evolved primarily to perform a mechanical function, and various types are recog¬ 
nized, according to shape, thickness of the walls, pitting, &c. Fibre tracheids may 
he defined as fibrous elements intermediate between the tracheids previously 
described and elements more mechanical in function. In their typical form, they 
are always provided with an appreciable lumen ; the walls are relatively thick, 
and they are invariably equipped with bordered pits. Librijorm fibres, in contrast, 
represent the last effort on the part of nature to produce an element designed 
primarily to meet the demand for mechanical tissue; they are longer and much 
thicker-walled than the fibre tracheids; the lumen is greatly restricted, sometimes 
to a mere slit as seen along the grain, and the pits, which are smaller, may be either 
bordered or simple. All gradations occur between fibre tracheids and libriform 
fibres of the extreme type, and the one form not infrequently grades into the other 
in a given wood; consequently, in the text, the term * fibre tracheid ’ is seldom used, 
but is replaced by such expressions as ‘fibres non-libriform to semi-Ubriform \ 
&c., which in my opinion lend greater plasticity to the descriptions. Septate fibres, 
as the term implies, are divided by transverse septa into a number of compart¬ 
ments ; the septa are usually extremely thin and are generally peculiar, further, in 
that they are not provided with a middle lamella such as is found elsewhere in the 
fibre wall. Gelatinous fibres are of fairly frequent occurrence in Indian woods, 
particularly in the woods of certain families; w r hen present, they can usually be 
detected in the transverse section by the fact that the tertiary (inner) layer of the 
wall does not have the sharp contour of that of a normal fibre but appears more or 
less swollen; it also stains differently and the staining exhibits less contrast than 
in fibrous tissue of the normal type. Gelatinpus fibres may he scattered in the w r ood 
or massed in broad bands, irregular tracts, &c. The figures on fibre length indicate 
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B] the maximum and minimum lengths, as observed in macerated material, and 
are not based on averages; the data on the diameter of the fibres and the average 
thickness of the walls were obtained from thin transverse sections of the wood 
which had been stained in the usual manner. Mention is also made as to the nature 
of the pitting and whether this was restricted to certain walls. Finally, record is 
made of the nature of the inclusions in the fibre lumina where these occur. 

Under the heading Rays is assembled information as to whether the rays are 
visible with the naked eye, &e., the kinds present, whether they are fine or coarse, 
their spacing in terms of millimetres as viewed in the transverse section, the nature 
of the ray fleck on a quarter-cut section, the seriation, and their composition (homo¬ 
geneous or heterogeneous). This is followed by data as to the width of the largest 
rays in microns, and the height of the ray in cells and in microns. Repetition is 
also made of the data pertaining to the nature of the pitting between the ray-cells 
and contiguous vessels (see under the heading ‘ Vessels'), a procedure which seems 
justified as rounding off the information that should be covered to insure a complete 
description of the rays. At the end of the section, as heretofore, is set down data 
pertaining to the nature of the cell contents, that is, of the nature and extent of the 
infiltration, the presence of crystals. &c. 

The sections which follow, prior to the Summary, vary according to the kind 
of wood, and may be omitted altogether; these are concerned with the presence of 
ripple marks, pith flecks, resin and gum canals , &e. The first may be defined as 
striations running counter to the grain on the tangential face of the wood which are 
visible with the naked eye or at low magnifications; they result from storied rays 
or these and other structures such as vessel segments, cambiform rows of paren¬ 
chyma, substitute fibres, and even the median portion of fibres. They vary greatly 
in conspicuousness and number per inch along the grain, facts which are duly 
noted in the text, and present a diagnostic feature of no mean value. Pith flecks 
are occasioned by insect larvae which bore in the cambium when this is in active 
growth ; the galleries are subsequently occluded with wound tissue which is usually 
• darker in colour than the normal tissue, and when the wood is eventually exposed 
in conversion, the borings appear in the transverse section as semicircular or 
crescent-shaped areas, and as streaks along the grain. Resin canals and normal 
gum canals are so named because of the nature of their contents; they result 
through cell-fission (schizogenous) and are hence in reality intercellular spaces 
encircled by excreting cells (epithelium). Roth longitudinal (along the grain) and 
transverse canals occur, the latter in enlarged wood-rays, but in all the porous 
Indian timbers examined it so happens that the two types are never found in the 
same wood. Traumatic gum canals are not at all uncommon, especially in the woods 
of certain families (Sterculiaceae, Rutaceae, Meliaeeae, Boraginaceae, &c.); as the 
name implies, they result from wounds of various sorts, either through the fission 
of cells or the disintegration of cells, in some cases undoubtedly by both; 
in the transverse section they are frequently arranged in tangential lines or arcs 
of varying length, and extend for an indefinite distance along the grain. 

The data in the 4 Summary ’ needs no explanation; it is a reiteration for further 
emphasis of some of the salient features previously described. 

In conclusion, mention is made under the heading ‘Material* of the source of 
the samples used in the preparation of the descriptions of the woods. In the main 
they were Gamble specimens available in the Museum of the Forest Research 


WWS/ftj, 



INTRODUCTION xxxix 

Institute at Delira Dun. The nucleus of this collection is composed of the samples [B] 
Originally assembled and used by J. S. Gamble in the preparation of his text, 

A Manned of Indian Timbers (for manner of collection, see the Introduction to this 
book), to which many additional samples (Gamble specimens) have been added, 
backed in most cases by herbarium material on file at Dehra Dun. 4 Hand Sample 5 
indicates smaller samples available for use at Dehra Dun of whose authenticity 
there is scant doubt. In a few instances samples were obtained from material 
collected for large scale experiments, in such cases usually for comparison with 
samples of whose correctness there was no question. The query may arise in the 
reader’s mind as to why a greater number of samples of a given species were not 
examined in preparing the descriptions, and there is real justification for this. The 
paucity of material is to be explained by the difficulties entailed in obtaining 
authentic samples of such a large number of species and by the time element 
involved; the present work, vast and comprehensive as it is, is after all, a pioneer 
effort, and many years must elapse before the variations within a species of the 
Indian woods are at all accurately known. 

The method of description of the coniferous woods at the end of the text is 
similar to that adopted for the porous woods, and requires but little explanation. 
Simplicity of wood structure is indicated by the comparative brevity of the descrip¬ 
tions, and data on vessels and fibres is conspicuous by its absence. An important 
place is accorded to tracheids since these are the most conspicuous elements of 
coniferous wood and constitute most of its volume. In this connexion it is worthy 
of note that the coniferous tracheid is quite a different type of element from that 
which bears this same name in porous woods; it is a much larger (longer and wider) 
cell and is equipped on its radial walls with large pits which are typically bordered; 
tertiary spirals, comparable to those in the walls of vessels, are occasionally present 
as an additional diagnostic feature. 

The section devoted to parenchyma is very brief since this tissue is greatly 
restricted in volume or lacking altogether, and further exhibits far less variation 
as to position than in porous wood; terminal, metatracheal-diffused and meta- 
traclieal-zonate types are found which are duly recorded in the text in those species 
in which they occur. 

I he rays, except when they contain resin canals, are uniformly narrow and 
usually uniseriate; fusiform rays with transverse canals are found in Pinas, Picea 
and Larix, among Indian woods, and in the related genus Pseudotsnga. The ray 
may remain wholly parenchymatous in composition, as in Podocarpus, Juniperus , 

&c., or consist in part of ray tracheids which in turn may be strictly marginal or 
both marginal and interspersed. Finally due note is made of the nature of the 
pitting in the ray crossmg or cross-field (where the rays come in contact with the 
longitudinal tracheids), a feature which is of considerable diagnostic importance 
in this group, and this information is incorporated in the text. 

The data under the heading ‘ Resin Canals ’ requires no explanation, and the 
same holds for the ‘Summary’ where the same plan has been followed as in the 
descriptions of porous woods. 

Mechanical properties. 

I he figures of the weight per cubic foot of timber have been arrived at by [P] 
tailing the average of three or more samples of oven-dried wood and, after making 
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[P] allowance for expansion due to re-absorption of moisture, basing the weight on a 
12 per cent, moisture content. Where available, the strength figures are those 
arrived at by Mr. L. N. Seaman, Officer in Charge of the Timber Testing Section of 
the Economic Branch of the Forest Research Institute, Debra Dim. His results 
are based on about 500 tests made on clear specimens of each species, in which the 
moisture percentage in each piece was determined. Where such results are not 
available, tests which I carried out before Mr. Seaman’s arrival in India are given; 
these are not based on so many specimens, but were carried out according to the 
same methods. In the absence of information from the above two sources, tests 
carried out on air-dried material by Professor Everett at the Civil Engineering 
College, Sibpur, Calcutta, are quoted, and in a few instances results arrived at by 
Mr. Kami, at the Indian Institute of Science, Bangalore, are given for some South 
Indian woods. In each case, where possible, the strength values of broad-leaved 
species are compared with those of Burma teak, as the characters of that species are 
well known. In the same way, those of the coniferous woods have been compared 
with the strength values of the timber of Cedms Deodar a. 

Seasoning. 

The great importance of ascertaining the correct methods of seasoning any 
timber cannot be over-estimated, especially when it is desired to introduce a new 
timber on the market. As long ago as 1914, a series of air-seasoning experiments 
were started in different provinces by the Economic Branch of the Forest Research 
Institute and the results were given in Indian Forest Records , vii, pt. i. 
These experiments proved so valuable that a second series was started, and the 
final inspection was carried out by Mr. C. V. Sweet, of the Forest Products Labo¬ 
ratory at Madison, Wisconsin, U.S.A., who had joined the staff of the Economic 
Branch of the Forest Research Institute at Dehra Dun. On the results of these 
experiments he wrote a valuable report, which was published as Indian Forest 
Records , ix, pt. v. Extensive use has been made of these two publications 
in giving information on the question of air-seasoning the different timbers dealt 
with. In several localities, work on kiln-seasoning has been in progress in India for 
the last eight or ten years, directed first by Mr. Sweet and then by the late Mr. 
S. Fitzgerald at Dehra Dun, by Mr. L. V. Teesdale in the Government Experi¬ 
mental wood-working shops at Rangoon and by Mr. II. E. Kinns, Superintendent 
of the Government Wood-Working Institute at Bareilly in the United Provinces. 
The results of their tests are summarized, when available; those by Mr. L. V. 
Teesdale on Burma Timbers may be found in his report on the subject, entitled 
A Note an the Seasoning of Burmese Timbers. I made a point of collecting notes on 
the seasoning of different species of timber received at the Economic Work Shops 
and Laboratories at Dehra Dun, and these have also been used in writing up this 
• section of the work. 

Durability and antiseptic treatment. 

Wherever possible, concrete examples are given of the durability of the different 
timbers, and such information has often been supplied by forest officers, engineers 
and timber users; in other cases it has been taken from publications, and in such 
instances the source is always mentioned. Many of the records are from experi¬ 
ments and personal observations, w r hile in the case of timbers used for sleepers, 


<SL 





INTRODUCTION 


xli 


;.’tKe life as a sleeper in the lines is invariably recorded. Where different species of [P] 
timber have been tested for absorption of antiseptics and laid down in the railway 
line for durability tests, a brief record of the results is given; much attention has 
been paid to this subject since 1911, and records of durability tests are available 
on sleepers for the last fourteen years or more; these may be found in Indian 
Forest Records , vi, pt. iv; ix, pt. i; xi, pt. x; and Forest Bulletin No. 59, Economic 
Series, the two former by myself and the two latter by Mr. J. H. Warr. 


Working qualities. 

¥ 

Except for the better known woods, no definite information was available on 
the subject of the working qualities of Indian woods, a most important matter 
when endeavouring to find uses for little known species. To obtain such informa¬ 
tion samples of nearly all species dealt with in the book were procured and sub¬ 
jected to tests in the well-equipped woodwork shops of the Economic Branch of 
the Forest Research Institute at Dehra Bun. I personally watched these tests 
go through, recorded on the spot the results of each test, and obtained valuable 
assistance and suggestions from Mr. W. Nagle, the superintendent of tl cU 
shops. Each timber was subjected to sawing tests, both in circular and band saws, 
to tests in the lathe and in a spindle moulder, and machine-planing tests. I regret 
that I did not have nailing tests carried out. Many of the more decorative timbers 
were also polished, chiefly in connexion with the preparation of specimen planks, 
and notes were taken as to their suitability or otherwise for taking polish. Probably 
the most valuable notes on this subject were supplied by Mr. H. E. Kinns, Super¬ 
intendent of the Government Wood-Workshops at Bareilly in the United Pro¬ 
vinces. Mr. Kinns, at my request, prepared a series of very complete notes on the 
woodworking qualities of United Provinces timbers for ineoporation in the book. 
So useful were these notes that it was decided to publish them at once, as this 
manual would necessarily take time to complete; they may be found in Forest 
Bulletin No. 66 , Economic Series of 1925. 


Uses, present and prospective. 

In Gamble’s Manual of Indian Timbers are given many of the uses to which 
Indian timbers are put. Since he published his Manual in 1902, much time and 
thought has been given to developing the uses of Indian timbers both by users of 
timber and by the various Government organizations, especially those at Dehra 
Dun, Bareilly, Rangoon and Ovalakkot in Madras, while Mr. Alexander Howard, 
of Messrs W. W. Howard Bros, and Co., the former Government Agents for Indian 
timbers, has done much in England in this respect. Such information is given in 
the text , while, at the request of many Forest Officers in India, I have endeavoured 
where possible, to indicate further lines along which the use of each species might 
be developed, and have added a remark as to whether the species is worth culti¬ 
vating. In connexion with the development of new markets for Indian timbers, 
I feel that much labour and disappointment might be saved were the nearly uni¬ 
versal idea given up that the line to take is to attempt to utilize the timber for 
some decorative or special purpose, such as panelling, cabinet or furniture work, 
tool handles, and so forth. I am convinced that far more success would be obtained 
with most tropical timbers were they given a trial, according to their several 
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IP] characteristics, for such purposes as construction, harbour-work, ship-building 
railway wagons and carriages, box-making and match-boarding, for which pur¬ 
poses large quantities of timber are required. These remarks apply not only to the 
Indian but also to the export trade. 

Illustrations. 

LP and B] Both the low and high power illustrations were prepared by the junior author 
m part while he was m residence at Dehra Dun, the remainder in the laboratories 
of the Department of Wood Technology, New York State College of Forestry, 
Syracuse, N.Y The blocks of low power (10 x) illustrations were made by 
d. B. Lyon and Co, Albany, N.Y., U.S.A., and the blocks for the high power 
(110 x) illustrations at the Civil Engineering College, Roorkee, India. The re¬ 
productions from the blocks are the work of the University Press, Oxford. The 
small maps showing distribution of species were prepared by the senior author 
^etore he left India, the blocks were prepared in the Survey of India Offices at 
DehraDun, andtheirreproduction was carried out by the University Press, Oxford. 

,, . 6 J o^-P°wer photographs were first made as negative prints at a magni¬ 

fication of 15 x by exposing Velox or bromide paper in place of a film in the camera; 

romide paper permitted the use of colour filters. Thin stained sections of the 
wood were used and the exposure was by transmitted light in the usual manner. 

11 the P re P ara tion of the blocks, the magnification was reduced from 15 x to 10 x . 

Appendices. 

[B] It was suggested that a list should be added of frees, which, owing to the out¬ 
standing value of the timbers, w ere worth cultivating. To do so has been no easy 
task as there are so many factors for and against the inclusion of each species 
woi ,iy of consideration. All silvicultural considerations had necessarily to be 
omitted, as such a list could only be a guide to a Forest Officer who wished to select 
one or more species, which he knew to be suitable for cultivation in the regeneration 
area in which he was interested. The inclusion of a species had to be based on the 
quahtj' ol the timber when grown under suitable conditions, while another govern¬ 
ing factor was the question whether or not there was likely to be a market for the 
am >er produced. Thus it would probably be an unprofitable undertaking to pro¬ 
duce an excellent box-wood timber in Northern Burma, and the reverse in the 
ea lrtncts of Northern Assam. Another suggestion made was that a list of 
mi ers according to uses should be added as an appendix, and after careful 
consideration 1 have decided to give the information under both heads in one 
a emen , ppen ix 1. A second statement, Appendix II, has been prepared, 
w 1 C is a glossary of terms used in the text, chiefly to be found in that portion of 
the description of species dealing with the structure of the wood. 
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LIST OF ABBREVIATIONS 


I. 


PROVINCES 

Mai. 

Malayalam 

Andam. 

Andaman 

Mar. 

Marathi 

Ass. 

Assam 

Nep. 

Nepalese 

B. and O. 

Bihar and Orissa 

Sant. 

Santhali 

Bang. 

Bengal 

Sh. 

Shan 

Bom. 

Bombay 

Tam. 

Tamil 

Bur. 

Burma 

Tel. 

Telugu 


C.P. Central Provinces 

Guj. Gujarat 

Mad. Madras 

Punj. Punjab 

Ten. Tenasserim 

U.P. United Provinces 

II. VERNACULAR LANGUAGES 

Can. Canarese (Madras) 

Gon. Goncii 

Hin. Hindi 

Kn. Karen 

Kc. Kachin 

Kan. Kanarese (Bombay) 

Kol. Koli 


Note :—In other instances, such as Bhili, 
Lepcha, Kadar, Naga, &c., the names 
have been given in full. 


cm *= 
cm. 2 


square centimetre. 

lO ™ one square centimetre. 

I-KI solution = Iodine-Potassium Iodide 
solution. 

mm. 2 = square millimetre. 

(r) = radial section or plane. 

(*) = tangential section or plane. 
fi =a micron = 1/1,000 millimetre. 

(x) = transverse or cross section, or 
plane. 

10 x, &c. s 10 diameters, See. 





-DILLENIACEAE 

References. Brandis, Ind, Trees, 3; Hooker, FI. Br. Ind., i. 30; Heyne, Nutt. 
PJanten, 2 Druk, ii. 1070-1072 ; Moll, Mik. Holzes, i. 65-80 ; Foxw., Com. Timb. Trees Mai. 
Benin., 147 ; Ridley, FI. Mai. Penin., i. 3 ; Ridley, Timb. Mai. Penin., Agr. Bull. Str. and 
]?ed. Mai, States, n. ser. (1902), 8; Foxw., Timb. Br. N. Bor., 41 ; Lecomte, Bois Indo- 
Ch., 55; Foxw., Indo-Mal. Woods, 502; Unwin, W. Afr. For. and Forestry, 77, 421; 
Record, Timb. Trop. Amer., 430-432 ; Solereder, Sys. Anat. Dicots., i. 20; ii. 87 ; Bugler 
u. Prantl, 2 Aufl., xxi. 7. 

The Dillenia Family is mainly tropical and consists of about 12 genera and 
approximately 200 species of trees, shrubs, or rarely herbs, many of them climbing; 
in point of numbers it reaches its best development in the Indo-Malayan region, 
Australia, and tropical America. 

Dilleniaceous plants lend themselves to multifarious uses. Various species of 
Dillenia and Wormia in the Orient, and Curatella in the American tropics, produce 
timbers which are used locally for planking, boat building, general construction, 
charcoal, &c., and occasionally for furniture and cabinet work, but these woods 
are in nowise important. The flowers of many of these plants are large and showy, 
which renders them of ornamental value, and the fleshy sepals of the large acces¬ 
sory fruits of some contain an acid sap and are utilized in much the same manner as 
citrons. Tannin in appreciable quantity is frequently present in the various parts, 
and this is of value medicinally and for the tanning of hides. In Brazil, the large 
leaves of the genus Curatella are tough and contain so much silica that they are 
employed as a substitute for sand-paper in the surfacing of wood. Many of the 
lianas of the section Tetracereae contain quantities of water and these afford an 
ample supply of pure drinking water in regions where they abound. 

Ihe woods of this family are distinctive and easily identified. They range in 
colour through hues of red to reddish-brown or brown, and occasionally exhibit 
more or less of a purplish cast. Most of them are moderately heavy to heavy and 
moderately hard to hard. The grain is often interwoven and somewhat twisted, 
which renders the wood difficult to season. The texture is usually even and coarse. 

i he vessels vary from large to medium-sized, and not infrequently contain 
chalky deposits; unusually long vessel segments are the rule, and these may have 
latticed perforations with many or few bars, or the perforations may be simple. 
The parenchyma ranges from sparse to relatively abundant, and often exhibits 
more or less of a tendency toward zonation. Coarse prismatic fibres are invariably 
a feature and the inter-fibre pits are always bordered. The rays are wide or fairly 
wide, and high, and form a pronounced silver grain on the radial surface; as a rule 
they are not sharply delineated in the transverse section; frequently attenuate 
marginal ray extensions are present along the grain (interwoven grain), and in the 
radial direction the rays sometimes fork, lacunae of fibrous tissue then appearing 
as ray inclusions. Raphide clusters are often present in the ray parenchyma or 
in this and the longitudinal parenchyma. 

Ihe Dillenia Family is represented in India by at least 6 genera and over 
30 species. Three species of Dillenia are timber trees of the second class. 
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DILLENIA, Linn. 

References. Brandis, Ind. Trees, 3; Gamble, Man. Ind. Timb., 4-7; Hooker, FI. 
Br. Ind., i. 36; Kanehira, Anat. Notes Ind. Woods, 1; Nordlinger, Querschnitte, v. 61; 
ix. 72; xi (1888), 71; Ren Berger, ProeL Bosch., Java, Med. xiii. 118; Heyne, Nutt. 
Planten, 2 Druk, ii. 107; Moll, Mik. Holzes, i. 71-80; Foxw., Com. Woods MaL 
Penin., 125 ; Ridley, FI. Mai. Penin., i. 10; Foxw., Timb. Br. N. Bor., 41; Lecomte, Bois 
Indo-Ch., 55; Brown, Min. Prod. Phil. For., ii. 338, 400; iii. 212; Foxw., Indo-Mal. 
Woods, 1; Schn., Com. Woods Phil., 156; Whitford, For. Phil., ii. 58 ; Engler u. Prantl, 
2 AufL, xxi. 35. 

Size and General Distribution. Dillenia consists of 15-20 species of trees 
or rarely shrubs, with mostly large, dentate or crenate leaves, crowded near the 
ends of thick branchlets, and large scented flowers. The genus is widely distributed 
throughout the Indo-Malayan region and extends into Australia. Seven species 
occur in India and three of these are commercial timber trees of secondary 
importance. 

Timber Species. 1. D. indica , Linn.; 2. D. parviflora , Griff.; 3. D. pentagyna , 
Roxb. 

General Features of the Wood. Pale red to reddish-brown or reddish-grey 
and sometimes with a purplish cast, dull to somewhat lustrous, with rather rough 
feel, moderately hard, moderately heavy, generally interwoven and twisted¬ 
grained and hence liable to warp, coarse and even-textured. Growth rings wanting 
or inconspicuous; when present, generally wide (2-10 per inch) and delimited by 
smaller vessels near the outer margin. Vessels large to medium-sized, solitary for 
the most part, evenly distributed, frequently occluded with chalky deposits; 
vessel segments unusually long (max. 1,800 p), with steeply oblique, latticed end 
walls with many bars. Parenchyma sparse to relatively abundant, paratracheal 
and metatracheal; raphide clusters sometimes present. Fibres coarse, attaining 
a maximum of 40-50 p, angled in the transverse section, frequently contiguous 
to the vessels, very long (1-3*5 mm.), with bordered inter-fibre pits. Rays medium 
broad, occasionally forking forming lacunae filled with longitudinally aligned 
fibres, high and forming a handsome fleck on the radial section; ray cells frequently 
with raphide clusters. 

Remarks. The woods of Dillenia are featured as follows: distinctive colour; 
relatively coarse and even texture; large to medium-sized, mostly solitary and 
evenly distributed vessels which frequently contain white deposits; coarse fibres 
with bordered pits; medium broad, high rays which occasionally fork or divide 
into strands and form a handsome figure in quarter sawn stock; raphide clusters 
in the ray cells and occasionally in the longitudinal parenchyma. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 

The Indian species of Dillenia cannot be distinguished with certainty with 
a hand-lens. The wood of Dillenia indica and Dillenia parviflora is pale red to 
light reddish-brown, while that of Dillenia pentagyna is usually reddish-grey, but 
these colours intergrade. Dillenia parviflora is slightly coarser-textured than the 
other species. 
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I. Rapliide clusters present in both parenchyma and ray cells, more common 

in the former; ray cells (t) of nearly uniform size.2 

1. Raphide clusters restricted to the ray cells, abundant; ray cells variable in 

slze •••••••... Dillenia pentagyna 

2. Vessels 50-70 per crn. a /10; tangential diameter of vessels 40-200 p (av. 150) 

Dillenia indica 

2. \essels 70-90 per cm. 2 /10 ; tangential diameter of vessels 45-260 p (a.v. 210) 

Dillenia parvifiora 

Dillenia indica, Linn. 

Syn. D. speciosa, Thunb. 

References. Gamble, Man. Ind. Timb., 4; Rodger, For. Pro. Burma, 2; Ind. For. 
Rec. ix, pt.i, 46; Brandis, Ind. Trees, 3; Kanehira, Anat. Notes Ind. Woods, 1; Troup 
Silv. Ind. Trees, i. 1; Troup, Ind. Woods and Uses, 125; Heyne, Nutt. Planten, 2 Druk, 
1072, Moll, Mik. Ilolzes, i. 71; Lecomte, Bois Indo-Ch., 56; Boulger, Wood, 48. 

V EKNACULAR Names. Ass. Otengah, otingah ; Garo, Panpui ; Beng. Chalta, 
chalata, hargesa ; Nep. Mamphal mechiaphal ; Mar. Mota kermcil ; Burm. Thabyu ; 
Tam. Uva; Tel. Uva, pedda kalinga; Kan. Betta-kanagala, kad-kanagala. 

Habit and Distribution. A large-crowned evergreen tree, with a relatively 
short and often buttressed, stout stem, yielding logs up to 20 ft. long and 6 ft. in 
girth. It favours the banks of streams and damp localities. Found from Nepal east¬ 
wards to Assam, Upper and Lower Burma, Bihar and Orissa, and the West Coast 
from the Konkan southwards. It is common in Tenasserim, but is rarely of 
large size. 

Supplies. Considerable supplies are available from the foothills of the Hima¬ 
layas in Bengal. From the Lahkimpur Division of Assam the estimated quantity 
available is 2,500,000 c. ft. for ten years. Found all over Burma, especially in 
Tenasserim, in which locality the estimated yearly output is 10,000 c. ft. 
(Rodger). From other parts of Burma up to 25,000 c. ft. coidd be supplied 
annually were twelve months’ notice given. Common in the Chittagong Hill 
Tracts, and easily extracted to Chittagong down the Kasalong River. 

Ceneral Characteristics of the Wood. Sapwood pale red, grading into 
the heartwood; heartwcod reddish-brown with occasional white lines (chalky 
deposits in the vessels), somewhat lustrous, with rather rough feel, without 
characteristic odour or taste, moderately heavy (sp. gr. approx. 0-61), moderately 
hard, interwoven and somewhat twisted-grained and liable to warp, even and 
rather coarse-textured. 

Structure of the Wood : 

Growth rings scarcely distinct, delimited by smaller vessels and denser fibrous tissue 
in the outer portion of the ring, 5-10 per inch. 

Vessels large to medium-sized, the orifices of the larger visible with the naked eye, 
grading off into somewhat smaller vessels near the outer boundary of the inconspicuous 
growth ring, open or occluded with chalky white deposits, with contiguous rays on one or 
both sides, forming fairly conspicuous vessel lines along the grain which frequently show 
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as white streaks from chalky inclusions, solitary for the most part, rarely two contiguous 
and then mostly contiguous in the tangential plane (overlapping ends), evenly distributed 
50-70 cm. 2 /10; vessel segments extremely long (800-1,730 y), thin-walled, with oblique 
latticed perforations consisting of 15-50 slender, sometimes branched bars, 40-200 y (av. 
150) in diameter; pits leading to contiguous fibres in vertical strips, oval, with wide 
borders and relatively short oblique orifices; pits leading to contiguous longitudinal or 
ray parenchyma oval to linear, with wide semi-border and linear, vertical, oblique or 
horizontal orifices, the long diameter approximately 15-20 /a ; tyloses wanting; chalky 
white deposits frequent, occluding the vessels. 

Parenchyma paratracheal and ruetatracheal; (a) paratracheal parenchyma sparse, 
confined to the immediate vicinity of the vessels, the 1-few cells mostly contiguous to the 
tangential walls of the vessel forming a uniseriate row, frequently restricted to one 
side of the vessel or wanting altogether; cells of ‘a’ parenchyma strongly peripherally 
flattened, the maximum long diameter frequently 60 plus y ; ( b) metatracheal paren¬ 
chyma diffused or rarely 2-several cells contiguous in the tangential plane, angular 
and frequently flattened (x), the maximum diameter 35-40 y ; reddish-brown gummy 
infiltration copious; raphide clusters present in enlarged thinner-walled repository cells; 
starch deposits frequent. 

Fibre# Bemi-libriform to libriform, coarse, angled in the transverse section and more 
or less definitely aligned in radial rows, the last several rows in the growth ring usually 
with greatly shortened radial diameter, frequently contiguous to the vessols, forming 
narrow tracts between the vessels and the rays which are dotted with occasional cells of 
metatracheal parenchyma, non-gelatinous, non-septate, occasionally branched, 1,600- 
3,370 y long, 25-40 y in diameter; walls 6-11 y thick, frequently exhibiting layers of 
stratification; reddish-brown infiltration rather frequent in the lurnina. 

Bays plainly visible with the naked eye but not sharply defined in the transverse 
section, rather wide, the wide rays in the transverse section 1-3 per mm. and separated 
by several extremely fine rays (uniseriate margins of large raj^s), forming a high, rather 
conspicuous and handsome fleck on the radial surface, 1-7 seriate, heterogeneous, up to 
150 y in width at the middle, the enlarged central portion many cells and frequently 
several millimetres high and with long attenuate, uniseriate, right and left oblique margins 
extending along the grain, which not infrequently are confluent vertically; the rays occa¬ 
sionally fork Into two strands for some distance radially and the interstice is then 
occupied by longitudinally orientated fibres; intercellular spaces evident in the rays; 
reddish-brown gummy infiltration abundant; clusters of radially directed raphides occa¬ 
sional in somewhat enlarged, thinner-walled ray cells; starch deposits frequently present. 

Summary. A moderately heavy, moderately hard, irregularly and somewhat twisted¬ 
grained, rather coarse-textured, reddish-brown wood, generally streaked with occasional 
white lines (chalky deposits in the vessels); with a rather conspicuous and handsome 
high ray fleck on the radial surface; featured anatomically by medium-sized, mostly 
solitary vessels consisting of long segments with latticed perforations with many fine 
bars, relatively sparse paratracheal and metatracheal parenchyma containing occasional 
raphide clusters, coarse prismatic fibres more or less aligned in radial rows and equipped 
with bordered pits, and rather conspicuous wood rays consisting of a central, high, several 
seriate, enlarged portion and attenuate right and left (t) uniseriate marginal extensions; 
the ray cells occasionally with raphide clusters; a timber of the second class. 

Material. Gamble Specimen, No. 1395. 

Mechanical Properties. Wt. at 12 per cent, moisture content 40 lb. per 
c. ft. Jhe timber is strong, being less than 10 per cent, below teak in transverse 
strength. The following tests were carried out under Project No. 1, by L. N. Sea ¬ 
man, at the Forest Research Institute, Dehra Dim. 
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Moisture, 
percentage 
of weight of 
oven dry wood. 

j Shrinkage, per cent. 
Weight, lb. ' ° fsize ffreen ' 

Transverse strength , in lb. per sq. in. 

per c. ft. at 11*3 
per cent, moisture jj 

content . I Radial. 

: i 

Tangential. 

Strength at 
elastic limit. 

Modulus 

1 Breaking j of elasticity or 
! strength, j Young's modulus. 

11*3 

! j 

40 j 3-2 ; 8-7 

8,995 | 

13,585 j 1,709,000 


Impact bending strength 
at elastic 
limit, in lb. 
per sq. in. 

Compression parallel to grain. 

Crushing at right 
angles to grain at 
elastic limit, in 
lb. per sq. in. 

Hardness, 
in lb. per 
impression. 

Shear, average 
of radial and 
tangential , in 
lb. per sq. in. 

At elastic 
limit , in lb. 
per sq. in. 

At breaking, 
in lb. per 
sq. in. 

Side. 

End. 

16,095 

5,295 

7,010 

1,320 

990 

1,345 | 

1,405 


Tests carried out on treated and untreated sleepers at the Forest Research 
Institute, Dehra Dun, by L. N. Seaman, gave the following results: 


Sleepers treated 
with 12 lb. of 
creosote per 
c.ft . 

Spilce-p idling. 

Compression perp. to 
grain , in lb. per 
sq. in. at elastic 
limit. 

Side 

hardness , 
in lb. 

Pre-bore 

Elastic 
limit , 
in lb. 

Max. load , 
in lb. 

Treated 

Untreated 

J in. 

1 in. 

1,982 
2,040 i 

3,325 

4,165 

705 

890 

785 

940 


Seasoning. The timber is liable to split while seasoning as the loss of moisture 
is more rapid from this than from most other Indian timbers. A. R. Thomas states 
that the timber warps if cut from green logs, but seasons well if cut from girdled or 
air-dried logs. Of 200 M.G. experimental sleepers sent to Dehra, 25 per cent, had 
to be rejected due to splitting and warping: these sleepers were cut from green 
logs. The number of rejections can be greatly reduced by excluding the heart 
during conversion. The above-mentioned sleepers, after treatment, presented 
a good appearance, and were a better-looking lot than a similar consignment of 
Dillenia jpentagyna. 

Durability and Adaptability to Treatment. The timber is moderately 
durable under cover and in water (W. A. Robertson). It is not durable if exposed, 
while as an untreated sleeper it lasts about three years. Thirty-one M.G. sleepers 
treated in open tanks, with 45 per cent, green oil and 55 per cent, earth oil, took 
up 8-9 lb. per c. ft. These sleepers were laid in the Assam Bengal Railway and 
after nine years 71 per cent, were in good condition, 20 per cent, were badly 
cracked, and 9 per cent, had been rejected. This experiment is still in progress. 

(iSee Ind. For. Bui, 53, p. 24, 1923.) Under pressure the sleepers treat easily 
quickly taking up 10 lb. of oil per c. ft. 

Working Qualities. The timber lends itself easily to sawing and working; 
presents a somewhat rough surface after planing, more so than Dillenia pentayyna’. 
When cut on the quarter it presents an attractive figure, the darker w avy rays 
showing up against a lighter background. 
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Uses, Present and Prospective. The timber yields a fair plank and rafter 
which can be used for internal work. It is used in Assam for bottom boards of 
oountry boats, well curbs, and dugouts (A. R. Thomas). If cut on the quarter it 
makes up into quite an attractive panel. Elsewhere it is little used, except in 
Chittagong for oars and in Burma for beading, but a market would certainly be 
found for this timber provided more care was taken in conversion and seasoning 
It is indicated as a sleeper wood after treatment. Cut on a rotary veneer machine 
it presents an extremely attractive figure, and, as with care it works to a good 
finish, it can be used for ornamental panelling. It yields an excellent firewood. 

Dillenia parviflora, Griff. 

References. Gamble, Man. Ind. Timb., 6; Lace’s List (2nd ed., Rodger), Trees of 
Burma, 2; Brandis, Ind. Trees, 4; Troup, Ind. Woods and Uses, 126; Bargagli-Petrucci, 
Sulla struttura dei legnami raccolti in Borneo dall. Dott. O. Beccari, Malpighia, xvii 
(1903), 54. 

Vernacular Names. Burm. Liny aw, lingyaw. 

Habit and Distribution. A large-crowned deciduous tree of Lower Burma, 
chiefly found in Martaban and Tenasserim. 

Supplies. Supplies limited from the Thaton Division. Rodger considers this 
timber to be of secondary importance, due to the small supplies available. 

General Characteristics of the Wood. Sapwood pale red, grading into 
the heartwood; heartwood reddish-brown with occasional white lines (chalky 
deposits in the vessels); somewhat lustrous, with rather rough feel, without 
characteristic odour or taste, moderately heavy (sp. gr. approx. 0-65), interwoven 
and somewhat twisted-grained and liable to warp, even and rather coarse-textured. 

Structure of the Wood: 

Growth rings scarcely distinct , delimited by smaller vessels and denser fibrous tissue 
in the outer portion of the ring, 5-12 per inch. 

Vessels large to medium-sized, the orifices of the larger visible with the naked eye, 
grading off into somewhat smaller vessels near the outer boundary of the inconspicuous 
growth ring, open or occluded with chalky white deposits, with contiguous rays on one 
or both sides, forming fairly conspicuous vessel lines along the grain which frequently 
show as white streaks from chalky inclusions, solitary for the most part, rarely two 
contiguous and then mostly contiguous in the tangential plane, evenly distributed, 70- 
90 per cm. 2 /10; vessel segments extremely long (570-1,670 jz), thin-walled, with oblique 
latticed perforations consisting of 15-50 slender, sometimes branched bars, 45-260 fi (av. 
21.0) in diameter; pits leading to contiguous fibres in vertical strips, oval, with wide 
borders and relatively short, oblique orifices; pits leading to contiguous longitudinal or 
ray parenchyma oval to linear, with wide* semi-border and linear, oval, oblique, or 
horizontal orifices, the long diameter 15-23 y ; tyloses wanting; chalky white deposits 
occasionally occluding the vessels. 

Parenchyma paratracheal and metatracheal; (a) paratracheal parenchyma sparse, 
confined to the immediate vicinity of the vessels forming a 1-2 seriate interrupted layer 
and mostly restricted to the tangential walls; cells peripherally flattened, the maximum long 
diameter frequently 60 plus jjl ; (6) metatracheal parenchyma relatively abundant, diffused 
or rarely 2-several cells contiguous in the tangential plane, frequently flattened tangen¬ 
tially, the maximum diameter 35-42 fi ; reddish-brown gummy infiltration copious; raphide 
clusters present in enlarged thinner -walled repository cells; starch deposits frequent. 
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DILLENIACEAE 7 

Fibres semi-libriform to libriform, coarse, angled in the transverse section and more 
or less definitely aligned in radial rows, the last several rows of the growth ring usually 
with greatly shortened radial diameter, frequently contiguous to the vessels, forming 
narrow tracts between the vessels and the rays which are dotted with rather numerous 
cells of metatracheal parenchyma, non-gelatinous, non-septate, occasionally branched, 
1,000-3,175 fi long, 25-50 y. in diameter; walls 8 -13 y thick, frequently exhibiting layers 
of stratification; reddish-brown gummy infiltration occasional in the lumina. 

Bays plainly visible with the naked eye but not sharply defined in the transverse 
section, rather wide, the wide rays in the transverse section 1-4 per mm. and separated 
by several extremely fine rays (uniseriate margins of large rays), forming a high, rather 
conspicuous, and handsome fleck on the radial surface, 1-8 seriate, heterogeneous, up to 
170 y in width at the middle, the enlarged central portion many cells and frequently 
several millimetres high and with long attenuate, uniseriate, right and left oblique 
margin.; extending along the grain, which not infrequently are confluent vertically; 
the rays occasionally fork into two strands for some distance radially and the interstice 
is then occupied by longitudinally orientated fibres; intercellular spaces evident in the 
rays; reddish-brown gummy infiltration abundant; clusters of radially directed raphides 
occasional in somewhat enlarged thinner-walled ray cells; starch deposits frequently 
present. 

Summary. Comparable to D. inddca, Linn., in colour, but somewhat paler; very 
similar anatomically to D. indica , but eoarser-textured with larger, more numerous 
vessels; the coarsest-textured of the species of Dillenia herein described; a timber of 
the second class. 

Material. Gamble Specimen, No. 6175. 

Mechanical Properties. Wt. at 12 per cent, moisture content 42 lb. per 
c. ft. No strength tests have been carried out on this timber. 

Seasoning, Rather liable to develop fine, deep end-splits. 

Durability and Adaptability to Treatment. Not durable except under 
cover. Liable to insect attack. The structure of the timber resembles that of 
D. indica and D. pentagyna, which both lend themselves readily to antiseptic 
treatment, and probably this timber, like the others, will yield a good sleeper 
if creosoted. 

Working Qualities. Saws easily if converted green, but is hard on saws if the 
logs are converted in a dry state; it works to a smooth surface. 

Uses, Present and Prospective. Not commonly seen on the market in 
Burma, its principal use is said to be for beading and similar purposes (S. C. Jones). 
Should yield a fair plank and is probably sufficiently strong for sleeper work and 
suitable for this purpose after treatment. 


Dillenia pentagyna, Roxb. 

References. Gamble,Man. Ind. Timb., 6; Rodger, Fr. Pro. Burma, 2; Fr. BuL, 53; 
Ind. For. Rec. vii, pt. i, 11 and 45; Teesdale’s Note on Seasoning Burm. Timb., 12; 
Brandis, Ind. Trees, 4; Troup, Ind. Woods and Uses, 126; Moll, Mik. Holzes, i. 78; 
Boulger, Wood, 39, 257. 

Trade and Vernacular Names. Dillenia. Vern., Ass. Akshi ; Garo. AkacM, 
achki ; Beng. Karhotta; Sant. Sahara Nep. Tatri ; Mar. Karmal , Jcararribel, kurweil ; 
Kan. Kanagola; Bunn. Zinbyun : Sh. Mai or mak-san ; Kc. Graw-grawp\ Kn. Khwaw; 
Tg. Kalot ; Tam. Rai, pinnai , nai-tek ; Tel. Rawandan , chinna-kalinga. 

Habit and Distribution. A large deciduous tree, with a cylindrical bole, 
30 ft. or more in length, and 9-10 ft. in girth, supporting a large round crown; 
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scattered in dry, often open, forests and on grassy lands. Planted. Found along 
the foothills from Nepal eastwards, in Chota Nagpur, the Santal Parganahs, 
Northern Cirears, the Monsoon forests of Bombay and Madras, on the West Coast, 
and in Upper and Lower Burma. 

Supplies. It is common in Puri Division, especially in the Southern Range, 
as also in Singhbhum, from which localities it could be supplied to Calcutta. It is 
common in Burma in low-lying plain forests; W. A. Robertson states that parcels of 
100 tons could be got without difficulty between November and March at about 
three months’ notice. An annual outturn of 1,000 tons in the round is available if 
twelve months’ notice is given before November. Length over 25 ft. and up to 
8 ft. in girth. It is said to occur in abundance in the Goalpara Division of Assam. 
Uncommon in the Hoshangabad Division of the Central Provinces. Fair supplies 
in small sizes are available from the United Provinces (P. C. Kanjilal). Enumera¬ 
tions carried out in the Chennat Nair Reserve, near Ovalakkot in Madras, showed 
the crop to consist of 1-7 per cent, of this species and the yield to be 16-3 c. ft. per 
acre (0. E. Simmons). 

General Characteristics op the Wood. Sap wood pale red; heartwood 
reddish-grey with a purplish cast, with occasional white lines (chalky deposits in 
the vessels); somewhat lustrous, with rather rough feel, without characteristic 
odour or taste, moderately heavy (sp. gr. approx. 0-68), moderately hard, inter¬ 
woven and somewhat twisted-grained, even and rather eoarse-textured. 

Structure of the Wood : 

Growth rings scarcely distinct, delimited by smaller vessels and denser fibrous tissue 
in the outer portion of the ring, 5-6 per inch. 

Vessels large to medium-sized, the orifices of the larger visible with the naked eye, 
grading off into somew hat smaller vessels near the outer boundary of the inconspicuous 
growth ring, open or occluded with chalky white deposits, with contiguous rays on one or 
both sides, forming fairly conspicuous vessel lines along the grain which frequently show 
as white streaks from chalky inclusions, solitary for the most pari, rarely two contiguous 
and then mostly contiguous in the tangential plane, evenly distributed, 50-70 per cm. 2 /10 ; 
vessel segments extremely long (540-1,620 /x), thin-walled, with oblique latticed per¬ 
forations consisting of 15-50 slender, sometimes branched bars, 40-215 /x (av. 170) in 
diameter; pits leading to contiguous fibres in vertical strips, oval, with wide borders 
and relatively short oblique orifices; pits leading to contiguous longitudinal or ray 
parenchyma oval to linear, with, wide semi-border and linear, oval, oblique, or horizontal 
orifices, the long diameter approximately 15-20 /x; tyloses wanting; chalky white 
deposits frequent, occluding the vessels. 

Parenchyma paratraeheal and metatracheal; (a) paratracheal parenchyma sparse, 
confined to the immediate vicinity of the vessels, the 1-few cells mostly contiguous to 
the tangential walls of the vessel and strongly peripherally flattened, the maximum 
long diameter frequently 60 plus jx ; (b) metatracheal parenchyma fairly abundant, 
diffused or rarely 2-several cells contiguous in the tangential plane, angular and 
frequently flattened, the maximum diameter 35-40 /x; reddish-brown gummy infiltration 
copious; raphide clusters occasional in enlarged, thinner-w r alled repository cells; starch 
deposits frequent. 

Fibres semi-libriform to libriform, coarse, angled in the transverse section and more 
or less definitely aligned in radial rows, the last several row r s in the growth ring usually 
with greatly shortened radial diameter, frequently contiguous to the vessels, forming 
narrow tracts between the vessels and the rays which are dotted with occasional cells 
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DILLENIACEAE 

of metatracheal parenchyma, non-gelatinous, non-septate, occasionally branched, 1,080- 
3,150 fj, long, 30-45ft in diameter; walls 6-11 ft thick, frequently exhibiting layers of 
stratification; reddish-brown infiltration rather frequent in the luraina. 

Bays plainly visible with the naked eye but not sharply defined in the transverse 
section, rather wide, the wide rays in the transverse section 1-3 per mm. and separated 
by several extremely fine rays (uniseriate margins of large rays), forming a high, rather 
conspicuous, and handsome fleck on the radial surface, 1-10 seriate, heterogeneous, up 
to 200 ft in width at the middle, the enlarged central portion many cells and frequently 
several millimetres high and with attenuate, uniseriate, right and left oblique margins 
extending along the grain, which not infrequently are confluent vertically; the rays 
occasionally fork into two strands for some distance radially and the interstice is then 
occupied by longitudinally orientated fibres; intercellular spaces evident in the rays (t ); 
reddish-brown gummy infiltration copious; clusters of radially directed raphides occa¬ 
sional in somewhat enlarged, thinner-walled ray cells; starch deposits frequently present. 

Summary. Somewhat darker and heavier than 1). indica , Linn., and D. parviflora , 
Griff., with higher infiltration content; in contrast to these species, the raphide clusters 
are restricted to the ray cells and the rays are more strongly heterogeneous; a timber of 
the second class. 

Material. Gamble Specimens, Nos, 5794, 5851, 5927, 5958. 

Mechanical Properties. Wt. at 12 per cent, moisture content 39 lb. per 
c. ft. (Bengal), 42 lb. per c. ft. (S. Kanara), 43 lb. per c. ft. (S. Malabar). The 
timber is fairly strong, being not more than 24 per cent, below that of teak in 
transverse strength, and also in compression parallel to the grain. It has not 
a high modulus of elasticity. The following are the results of tests carried out 
under Project 4, by L. N. Seaman, at the Forest Research Institute, Dehra Dun. 


<SL 


Moisture, 
Percentage 
of weight of 
oven dry wood . 

Weight, lb. 
per c. ft. at 13-7 
per cent, moisture 
content. 

Shrinkage, per cent, 
of size green. 

Transverse strength , in lb. per sq. in. 

Badial. 

Tan¬ 

gential. 

Strength at 
elastic limit. 

Breaking 

strength. 

Modulus of 
elasticity or 
Young's modulus. 

13-7 

39*3 

3*0 

7*5 | 

7,125 

10,845 

1,307,000 


Impact bending strength 
at elastic 
limit, m lb. 
per sq. in. 

Compression s. parallel to grain. 

Crushing at right 

[ Hardness, in lb. 
\per impression. 

Shear, average 

At elastic 
limit, in lb. 
per sq. in. 

At breaking , 
in lb. per 
sq. in. 

angles to grain at 
elastic limit, in 
lb. per sq. in. 

Side. 

End. 

of radial and 
tangential, in 
lb. per sq. in. 

18,635 

3,925 

6,740 

1,035 

1,120 

1,415 

1,500 


Tests on treated and untreated sleepers by L. N. Seaman, gave the following 
results: 



Spike-pulling. 



Sleepers. 

Pre-bore. 

Elastic 
limit, 
in lb. 

Max. load , 
in lb. 

Compression 
perp. to 
grain, 
in lb. 

Side 

hardness, 
in lb. 

Untreated 

i in. 

2,750 

4,640 

1,085 

1.255 

Treated* 

4 in- | 

2,215 

3,650 

1,115 

1,116 
































1U DILLENIACEAE 

Seasoning. The timber seasons very rapidly, more so than most other timbers. 
In experiments carried out (Ind. For. Rec., vii, pt. i, 11) the only satisfactory 
method found to season this timber was to girdle the trees and fell after 2 to 2£ years, 
followed by conversion and seasoning under shelter for six months. Treated in this 
way the timber produces excellent boards and rafters. L. V. Teesdale states that 
it is a comparatively easy species to kiln-season, but the timber has a marked 
tendency towards warping and twisting if plain-sawn, but little tendency to do so if 
quarter-sawn Of 200 experimental sleepers sent to Dehra, 25 per cent, had to be 
rejected for splitting. These sleepers were not cut in any special way and were cut 
irom green logs. The end-splits are often serious, especially in sleepers which 
contain the heart. Whether it will be a commercial proposition to cut this timber 
lor sleepers can only be proved by preparing a considerable number to determine 
the percentage of rejection, when the sleeper's are cut from girdled or air-seasoned 
ogs. If planks or scantlings are cut, every care must be taken to retard seasoning 
by protection and close piling. The timber kiln-seasons very satisfactorily. 

. * - ees( iale states that to reduce the moisture from 60 per cent, to 15 per cent 

in 1-inch planks takes 18 days, and it takes 25 days to reduce to 8 per cent 
(Ind. For. Rec., vii, pt. i). 

Durability and Adaptability to Treatment. The timber, in so far as 
durability and treatment are concerned, is very similar to that of D. indica. 

Working Qualities. Works to a smooth surface, and if cut on the quarter 
presents a good silver grain. Due to the broadly wavy arrangement of the fibres, 
if cut tangentially broad fiddle-back marking is obtained. The timber presents no 
difficulty m sawing if cut green; on the other hand, the Utilization Officers in Burma 
report that kiln-dried material is nearly impossible to cut, and that the white 
deposit in the pores becomes extremely hard and acts like sandstone or grit on 
lie saws, then, again, the timber is liable to wind and twist when coming off the 
saw, if cut on the tangent, hut if quartered it does not do so. 

Uses, I resent and Prospective. The timber is extensively used under cover 
. h°useix)st8, rafters, and planking. It certainly might be utilized more exten¬ 
sively for decorative work, for almirahs, cupboards, and panelling, considering the 
good appearance of quarter-sawn material. W. A. Robertson states that as an 
mlay against darker woods it is most effective and that it is being regularly used in 
the Forest Utilization workshops in Rangoon. It is also indicated as a sleeper 
wood after treatment. Reported as unsatisfactory for fishing-rods by Messrs. 
C, barlow of London, while when tested for picking arms in the Hubli mills it 
proved equally unsatisfactory. 



MAGNOLIACEAE 


References. Brandis, Ind. Trees, 5 ; Hooker, FI. Br. Ind., i. 38; Beekman, Proef. 
Bosch., Java, Med. v. 124-130; Den Berger, Proef. Bosch., Java, Med. xi. 45; Den Berger, 
Proef. Bosch., Java, Med. xiii. 28; Heyne, Nutt. Planten, 2 Druk, i. 622- 627 ; Moll, Mik. 
Holzes, i. 80-106; Ridley, FI. Mai. Penin., i. 12; Lecomte, Bois Indo-Ch., 57; Brown, 
Min. Prod. Phil. For., ii. 185; Foxw., Indo-Mal. Woods, 450; Kanehira, Anat. Char. 
Fonn. Woods, 22; Kanehira, Iden. Imp. Jap. Woods, 1; Matsura, On the Anat. of 
Magnoliaceae, Jour. College Sci., Imp. Univ. Japan, vi, part ii (1893), 133; Groppler, 
Vergl. Anat. des Holzes der Magnoliaceen, Bibliotheca Bot., Heft 31 (1894), 24 ; Brown, 
Atlas Com. Woods U.S., Plates 39, 40; Koehler, Guidebook Iden. Woods Used for Ties 
and Timb,, U.S. For. Prod. Lab., Bull. (1917), 40; Sargent, Trees of N. Amer., 2 ed., 342; 
Solereder, Sys. Anat. Dicots., i. 27; ii. 807; Engler u. Prantl, iii, No. 2, 12. 

The Magnolia Family consists of trees or shrubs with alternate, evergreen or 
deciduous, entire or lobed leaves containing resin sacs in the mesophyll and large, 
solitary, generally perfect flowers. About 14 genera and nearly 100 species have 
been described, widely distributed in sub-tropical, tropical, and temperate regions 
in Central and South America, the eastern United States, and south-eastern Asia, 
and a few extending into Borneo, Australia, and New Zealand. The most im¬ 
portant representative of this family is Liriodendron Tulipifera, Linn., of the 
eastern United States; this is the tallest tree of eastern North America, and its 
long straight boles, which sometimes reach a diameter of 8-10ft., are sawn into the 
wide planks of Canary white wood or yellow poplar of the trade. Various species 
of Michelia , Talauma, Magnolia , and Manglietia also contain timber species of 
local importance and produce woods comparable in general appearance and 
physical properties to Canary whitewood. Many magnoliaceous plants are culti¬ 
vated ornamentally for their showy and often sweet-scented flowers, and in some 
cases for their lustrous dark green foliage (. Magnolia grandiflora , Linn.) or extremely 
large, bizarre leaves {Magnolia macrophylla , Michx.). The essential oils of the 
flowers are sometimes used in the manufacture of perfume. 

The woods of the Magnoliaceae range from white through shades of grey, 
yellow, greenish yellow, yellowish-brown, and olive-brown, and frequently exhibit 
remarkable variation in colour within the same species. Soft to moderately heavy 
and light to moderately hard types prevail, and the majority are straight- and even- 
grained, and medium-textured. They are usually easy to season and work well 
under tools, and hence are suitable for general carpentry and light construction 
where neither strong nor ornamental timbers are required. 

Anatomically two distinct types of woods are to be recognized in this family. 
The genera Drimys , Zygogynum, Trochodendron and Tetracentron form an aberrant 
group remarkable among dicotyledonous timbers in being entirely devoid of 
vessels; their structure is therefore similar to that of coniferous wood. Jhe re¬ 
mainder are of the usual porous type, with vessels which generally exhibit scalari- 
form perforations and frequently scalariform pits. The size of the pores varies 
between wide extremes from large in the liana types such as Schizandra grandiflora , 
Hook.f. et Thoms, to fine in some of the Michelia and Talauma species. Zonate 
parenchyma, terminal or otherwise, features many of these woods, and vasicentric 
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and diffused parenchyma may be sparsely developed. The fibres are generally 
fairly coarse, are aligned in radial rows, and invariably have bordered pits. The 
rays range from broad to fine; in the commercial species they are usually medium 
fine to fine, straight, and fairly close, and form a rather conspicuous fleck on the 
radial surface 

Over thirty species of magnoliaceous plants are found in India, grouped in 
eight genera. Three species of Michelia are timber trees of varying commercial 
importance. 


TALAUMA, Juss. 

References. Brandis, Ind. Trees, 8; Hooker, FI. Br, Ind., i. 40; Heyne, Nutt. 
Planten, 2 Druk, i. 622; Moll, Mik. Holzes, i. 84; Lecomte, Bois Indo-Ch., 57; Record 
Timb, Trop. Amer., 160; Groppler, Vergl. Anat. des Holzes der Magnoliaceen, Bibliotheca 
Botanica, Heft. 31 (1894), 24; Parmentier, Histoire des Magnoliacees, Bull, scicntifique 
de la France et de la Belgique, xxvii (1895), 189, 272. 

Size and General Distribution, Talauma consists of over 40 species 
of small, medium-sized, or rarely large, deciduous or evergreen trees, scattered 
throughout the tropical and sub-tropical regions of eastern Asia, the East Indies, 
and America. Six species are found in India, one of which is a large timber tree 
of Sikkim. 

Timber Species. 1 . T. Hodgsoni , Hook.f. et Thoms. 

General Featubes oe the Wood. See under 'species’. 

Remarks. See under'species’. 

Talauma Hodgsoni, Hook.f. et Thoms. 

Refebences. Gamble, Man. Ind. Timb., 8; Rodger, For. Pro. Burma, 3; Brandis, 
Ind. Trees, 8; Troup, Ind. Woods and Uses, 253. 

Vernacular Names. Ass. Boramthuri , baramthuri ; Nep. Balukhat , patpatta , 
harm ; Garo. Pankakro ; Lep. Siffoo , safari. 

Habit and Distbibution. A very large tree in Sikkim, of moderate size in 
Assaih and Upper Burma. In Lakhimpur logs 12 ft. in length are available with 
an average girth of 3 ft. Found up to 6,000 ft. in Sikkim, extending through to 
Bhutan; Lakhimpur Division, Khasia Hills, upper reaches of the Borak River j 
hills of Upper Burma. 

Supplies. In North Assam from 25,000 to 30,000 c. ft. are said to be available 
(A, R. Thomas). In Burma the timber is hardly of commercial importance. 

General Characteristics of the Wood. Pale brownish-grey with a greyish- 
black heartwood, somewhat lustrous to dull, with rather rough feel, without 
characteristic odour or taste, moderately heavy (sp. gr. approx. 0-72), soft, 
straight or often irregular-grained, even and medium-textured. 

Structure of the Wood: 

Growth rings (not annual rings) distinct* delimited by light brownish lines of terminal 
parenchyma, occasionally discontinuous, 7-20 per inch. 

Vessels small to extremely small, the orifices of the larger appearing very small with 
a hand-lens (10 x), of rather uniform size in the narrow rings but very variable in size in 
the wider rings and much smaller in the outer portion, open or plugged with tyloses or 
with white amorphous deposits, frequently with contiguous wood rays, forming fine 
close vessel lines along the grain, solitary and variously arranged in single ov double 
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rows of six or more or a number clustered, rather unevenly distributed, 25-50 per 
mm. 2 ; vessel segments 440-1,180 y long, rather thin-walled, with steeply oblique ends, 
the largest 100-135//. in diameter; perforations scalariform with 5-11 (av. 7) bars 
separated by wide openings, oblique; inter- vessel pits mostly scalariform and horizontally 
orientated, with rather narrow border and linear orifice, the long diameter frequently 
50 y ; pits leading to contiguous rays more or less angular and often confluent, forming 
larger horizontally aligned pits spanned by several rod-like partitions or scalariform 
without rods, with narrow semi-border, the long diameter (of the compound pits) fre¬ 
quently 50 plus y; tyloses rather abundant, thin-walled; amorphous white deposits 
frequent, occluding vessel segments. 

Parenchyma terminal, paratraclieal, and metatracheal, in cambiform rows (fre¬ 
quently of 4 units) along the grain; (a) terminal parenchyma abundant, forming light 
brownish-grey, 1-7 seriate bands at frequent or fairly wide intervals which occasionally 
unite or end blindly; cells alined in radial rows, generally flattened in the tangential 
plane, the maximum diameter 30-35 y ; (h) paratracheal, and (c) metatracheal parenchyma 
sparse, the cells solitary or several contiguous, the dimensions similar to those of the ‘a’ 
parenchyma; infiltration scanty in all types of parenchyma, pale yellow; crystals not 
observed; starch deposits occasional in the outer layers of wood. 

Fibres non-libriform, medium coarse, angled in the transverse section, and arranged 
in radial rows, forming extensive nearly solid tracts between the vessels, zonate paren¬ 
chyma and rays, lion-gelatinous, non-septate, 1,130-2,360 y long, 25-30 y in diameter; 
walls 3-6 y thick; inter-fibre pits abundant, most numerous on the radial walls, bordered, 
with small court and long, slit-like oblique orifice; infiltration not observed. 

Bays visible with the naked eye, fine, more or less sinuate, 7-10 per mm., separated 
by 1-10 rows of fibres, more lustrous than the background, forming a fairly conspicuous 
fleck on the radial surface, 1-6 (av. 3) seriate, heterogeneous, the largest 80-100 y wide 
and up to 70 cells and 2,630 y in height; intercellular spaces prominent in the rays; pits 
leading to contiguous vessels more or less angular and often confluent forming larger 
horizontally aligned pits spanned by several rod-like partitions or scalariform without 
rods, with narrow semi-border, the compound pits frequently 50 plus y in diameter; 
infiltration scanty, pale yellow; crystals wanting; starch deposits occasional in the outer 
rings. 

Summary . A moderately heavy, straight or often irregular-grained, medium - 
textured, brownish-grey wood; featured anatomically by small pores which are for the 
mast part arranged in single or double rows of six or more or clustered, scalariform 
vessel perforations of 5-11 bars, zonate parenchyma at frequent but irregular intervale* 
and fine close rays which form an appreciable fleck on the radial surface; the lines of 
zonate parenchyma are closer together than in Michelia and the wood has a rougher feel; 
a timber of the third class. 

Material. Gamble Specimen, No. 5840. 

Mecilinioal Properties. Wt. at 12 per cent, moisture content 46 lb. per 
c. ft. No strength tests have been carried out. The lighter coloured wood is 
moderately hard, and the darker portions are hard. 

Seasoning. Not a very refractory timber to season, as it only develops a few 
fairly straight surface cracks. A. R. Thomas states that under cover it seasons 
well, and that it should be converted green. A large plank subjected to kiln- 
seasoning came out in good condition. 

Durability and Adaptability to Treatment. Durable under cover, but not 
in contact with water and the ground. A. R. Thomas states that it is liable to 
stain if exposed to atmospheric conditions. 


Qf'NDIA 



MAGNOLIACEAE 

Working Qualities. The timber presents no special difficulties to sawing, 
but though a close-grained wood it tears up if not carefully planed, due to the 
zones of cross-grain. 

Uses, Present and Prospective. Gamble states that it is used for knife 
handles, such as the Nepalese ‘Kukri’. It is not in common use locally, except 
occasionally for tea boxes in Assam. A good ‘matchboard.’ wood, suitable for 
backing almirahs, drawer bottoms, ceiling boards, cheap musical instruments, 
toys, and possibly as a pattern wood. 


M3CHELIA, Linn. 

References. Brandis, Ind. Trees, 7; Gamble, Man.Ind. Tiinh, 10; Hooker, FI. Br. 
Ind., i. 42; Heyne, Nutt. Planten, 2 Druk, i. 624; Ridley, Timb. Mai. Penin., Agr. Bull. 
Str. and Fed. Mai. States, n. ser., i (1902), 9; Lecomte, Bois Indo-Ch., 58, 59; Groppler, 
Vergl. Anat. Holzes Magnoliaceen, Bibliotheca Bot., Heft 31 (1894), 35; Matsura, On 
the Anatomy of Magnoliaceae, Jour. College Sci., Imp. Univ. Japan, vi, part ii (1893), 
133. 

Size and General Distribution. Michelia consists of 16 species of deciduous 
or evergreen trees, natives of the evergreen forests of the Indo-Malayan region and 
mostly confined to hilly regions and mountain slopes. Eleven species are found 
in India, three of which are timber trees. 

Timber Species. 1. M. excelsa , Blume; 2. M. Champaca, Linn.; 3. M. nila - 
girica , Zenker. 

General Features of the Wood. White, yellowish-white, greenish-yellow, 
or olive-brown, lustrous, working smooth, without characteristic odour or taste, 
light to moderately heavy, soft to moderately hard, straight-grained, even and 
medium-textured. Growth rings distinct, delimited by lighter zones of terminal 
parenchyma. Vessels small to very small, quite uniformly distributed but slightly 
smaller and less numerous in the outer portion of the ring; solitary or in short 
single or double rows of 2-10; spiral thickening sometimes present in the vessel 
walls; perforations oblique, scalariform, with few bars and wide openings. Paren¬ 
chyma terminal in a band 1-10 cells thick, sometimes also sparingly paratracheal 
and metatracheal. Fibres coarse, long, aligned in radial rows. Rays narrow but 
forming a distinct silver grain on the radial surface, 1-3 seriate through the 
median portion, heterogeneous, up to 30 cells in height, sometimes with enlarged 
cells containing globules of gum. 

Remarks. The woods of Michelia resemble those of Magnolia and Liriodendron 
Tulipifera, Linn. (Canary whitewood) in superficial appearance and general struc¬ 
ture, but are somewhat finer-textured. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Pores solitary and in single or double radial rows of 2-4; rays (x) of nearly 
uniform size, closely spaced ..... Michelia Champaca 

Michelia excelsa 

1. Pores solitary and in single or double radial rows of 2-10; rays ( x ) of two 
sizes, the larger rather distant, separated by smaller rays Michelia nilagirica 
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MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Largest vessels 80-100 p in diameter; vessel-segments with spiral thickening 2 

1. Largest vessels 125-150p in diameter; vessel-segments without spiral 

thickening. Michelia Champaca 

2. Largest rays approximately 30 cells and 850 p in height; average number 
per mm. tangentially 6-7. Michelia excelsa 

2. Largest rays approximately 10 cells and 480 p in height; average number 
per mm. tangentially 5-6 . . . ., . Michelia nilagirica 

Michelia excelsa, Blume 

References. Gamble, Man. Inch Timb., 11; Troup, Silv. Ind. Trees, 4; Ind. For. 
Rec. v, pt. i, 4; Brandis, Ind. Trees, 7; Troup, Indian Woods and Uses, 191; Boulger, 
Wood, 161; Howard, Timb. World, 158. 

Vernacular Names. Nep. Bara champ, safed champ, seti champ ; Lepcha. 
Sigugrip , penre ; Bhutia, Gok. 

Habit and Distribution. A tall, straight, clean-boled tree, often growing to 
a great height. Found at 6,000 to 8,000 ft. in the Eastern Himalayas, and 
scattered in the Khasia Hills; it is one of the most important trees of the Upper 
Darjeeling forests, where straight logs 16 ft. long and 4 ft. mid-girth are available. 

Supplies. The amount of timber available for export to large markets, such 
as Calcutta, is small, as the local demand absorbs what timber is available. The 
Kalimpong and Kurseong Divisions of Bengal can annually supply some 10,000 
c. ft. and 1,500 c. ft. respectively, in large logs of up to 60 ft. in length and 6 ft. 
girth and over. To increase supplies of this excellent timber in the future, every 
effort should be made to create plantations. 

General Characteristics of the Wood. Sapwood narrow, white or greyish- 
white ; heartw r ood greenish-yellow to olive-brown; lustrous, with smooth feel, 
without characteristic odour or taste, light (sp. gr. approx. 0-56), straight-grained, 
even and medium-textured. 

Structure of the Wood: 

Growth rings distinct, delimited by light lines of terminal parenchyma, approxi¬ 
mately 9 per inch. 

Vessels very small, the orifices appearing very small with a hand-lens (10 x), those 
in the outer portion of the ring somewhat reduced in size, open or occasionally plugged 
with tyloses, frequently with contiguous rays, forming fine, straight, inconspicuous 
vessel lines along the grain containing scanty tyloses, solitary and in single or double 
rows of 2-4, quite evenly distributed but somewhat less abundant in the outer portion 
of the ring, 26-65 per mm. 2 ; vessel segments 530-915p long, medium thin-walled, 
with fine spiral thickenings and oblique ends, the largest 60-80 p in diameter; perforations 
scalariform with 1-7 (mostly 4-5) horizontal bars separated by wide openings, oblique; 
in ter-vessel pits mostly scalariform and horizontally orientated, with rather narrow 
border and linear orifice, the long diameter frequently 40 plus p; pits leading to con¬ 
tiguous rays with rather large angular and window-like orifices and narrow semi-border, 
often confluent forming a larger pit spanned by rod-like partitions, the long diameter 
often 20 plus p; tyloses scanty, thin-walled. 

Parenchyma terminal, in cam biform rows along the grain, forming a broad, 2-7 
seriate, more or less ragged band delimiting the growth ring; cells a rranged in radial 
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rows, angular in the transverse section and generally squarish or rectangular and then 
tangentially orientated, the maximum diameter 30-35 ^; infiltration scanty, pale yellow; 
crystals wanting; starch deposits abundant in the outer rings. 

Fibres non-libriform, coarse, angled in the transverse section and arranged in radial 
rows, forming extensive solid tracts between the vessels and the rays, non-gelatinous, 
non-septate, 530-2,200 g long, 30-35 p wide; walls 3-4 p thick; lumen wide; inter-fibre 
pits abundant, most numerous on the radial walls, bordered, with small court and long, 
slit-like, oblique orifice; infiltration wanting. 

Bays fine, not distinct with the naked eye, straight, 6-7 per min., separated by 
2-10 rows of fibres, more lustrous than the background, forming a conspicuous fleck on 
the radial surface, 1-3 (mostly 2-3) seriate, heterogeneous, the largest 40-50 p wide and 
up to 30 cells and averaging 850 p in height; infiltration scanty, pale lemon-yellow; 
crystals wanting; starch deposits frequently present in the outer rings. 

Summary, A light, straight-grained, medium-textured, greenish-yellow to olive- 
brown wood; similar to ‘champak’ but with narrower growth rings and finer-textured; 
a timber of the second class. 

Material, Gamble Specimens, Nos. 2312, 6000. 

Mechanical Properties. Wt. at 12 per cent, moisture content 32 to 35 lb. 
per c. ft. The timber has about the same strength as deodar, and is lighter. Tests 
earned out under Project No. 1 at the Forest Research Institute, Dehra Run, by 
L. N. Seaman, gave the follow r ing results : 


<SL 


Moisture, 
percentage 
of weight of 
oven dry wood. 

Weight, lb. 
per c. ft. at 12*2 
per cent, moisture 
content. 

Shrinkage, per cent, 
of size green. 

Transverse strength, \ 

in lb. per sq. in. 

J Radial. 

Tangential. 

Strength at 
elastic limit. 

Breaking 

strength. 

Modulus of 
elasticity or 
Young's modulus. 

12-2 

32 

3-9 

7-6 

8,105 

11,465 

1,651,000 


Impact bending j 
strength, at 
elastic limit, in 

Compression parallel to grain. 

Crushing at rigid | 
angles to grain at j 
elastic limit, in j- 
lb. per sq . in. 

Hardness , 
in lb. per 
impression. 

Shear, average 
of radial and 
tangential , in 
lb. per sq. in. 

At elastic 
limit, in lb. 
per sq. in. 

At breaking, 
in lb. j)er 
sq. in. 

lb. per sq. in. 

Side . 

End. 

14,400 

4,370 

5,960 

755 

650 

950 | 

820 


Seasoning. The timber seasons well, developing few cracks. 

Durability and Adaptability to Treatment. The timber is durable, 
especially under cover. 

Working Qualities. A relatively soft, close-grained timber, easy to saw r , and 
works to a smooth glossy surface ; grain beautifully straight. An attractive timber, 
though it cannot be termed ornamental. Polishes well. 

Uses, Present and Prospective. A high-class timber; in great demand in 
Darjeeling for doors and window frames, furniture, ceiling boards, rafters, &c. 
Were supplies available for export it would find a ready market in Calcutta and 
elsewdiere. Used in limited quantities in Assam for tea boxes (Ind. For. Bee., 
vol. i, pt. i, 4). Tested for pencils and found to be unsuitable. Specimens submitted 
for making up into disks for jute mills were passed as suitable for the purpose. 
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Michelia Champaca, Linn. 


References. Gamble,Man. Ind. Timb., 12; Rodger, For. Pro. Burm., 2; Troup, Silv. 
Ind. Trees, i. 7; Talbot,Fr. FI. Eom.,i. 13; Ind. For. Rec., vii, pt. i, 14; Brandis, Ind. Trees, 
7 ; Pearson, Com. Guide For. Econ. Prod. Ind., 135, 144; Troup, Ind. Woods and Uses, 
190; Heyne, Nutt. Planten, 2 Druk, l 624; Moll, Mik. Holzes, i. 103 ; Bacon, Phil. 
Turpenes and Essential Oils, iii, Phil. Jour. Sci., Sec. A, iv. 131; Brooks, New Phil. 
Essential Oils, Phil. Jour. Sci., Sec. A, vi. 333; Brown, Min. Prod. Phil. For., ii. 1S5; 
Boulger, Wood, 16; Howard, Timb. World, 158. 

Trade and Vernacular Names. Chainpak. Vern. Ass. Tita sopa ; Beng. 
Champa , champaca; Bom. Mar. Kud champa ; Burm. Saga , sagawa , sanga; Kc. 
Chyarnica, laran ; Sh. Mawksam-lung ; Mad. Tam. Shirnhu, sempangam , chambagam ; 
Kan. Sampige , kola sampige ; Mai. Champakan. 

Habit and Distribution. A large tree, with a long, straight, cylindrical bole 
up to 60 to 70 ft. in length, and often of large girth. Found from Nepal eastwards 
and to the Abor country along the foothills, up to 3,000 ft. elevation. In the 
Lakhimpur Division of Assam, in the Chittagong Hill Tracts, in Southern Burma, 
and on the West Coast from Kanara southwards. Cultivated everywhere and run 
wild, it is therefore difficult to determine the exact limit of this species in a wild 
state. 

Supplies* Considerable quantities of the timber are available from the 
Goalpara Division in Assam, as also from the Buxa and Kurseong Divisions in 
Bengal. This tree was found in the Kasalong forests of the Chittagong Hill Tracts 
Division, but not in great abundance. The annual outturn from the Kurseong, 
Kalimpong, and Jalpaiguri Divisions of Bengal is estimated at 1,000 c. ft., 2,000 
c. ft., and 600 c. ft. respectively, in large logs up to 50 ft. in length, with a 6 ft. girth. 
Large trees are found in the Lakhimpur Division, but the supply is now limited. 
Rodger states that Burma could supply about 500 tons annually from the 
Lower Hill and Plains forests, and that logs 40 ft. in length and 12 ft. girth are 
available. 

General Characteristics of the Wood. Sapwood white; heartwood light 
yellowish-brown to olive-brown; somewhat lustrous, working smooth, without 
characteristic odour or taste, light (sp. gr. approx. 0-53), soft, straight-grained, 
even and medium-textured. 

Structure of the Wood : 

Growth rings distinct, delimited by light lines of terminal parenchyma, 6-7 per inch. 

Vessels small to very small, the orifices appearing small with a hand lens (10 x), 
those in the outer portion of the ring somewhat reduced in size, open or occasionally 
plugged with tyloses, frequently with contiguous rays, forming fine inconspicuous vessel 
lines along the grain, containing scanty tyloses, solitary and in radial single or double rows 
of 2—4, quite evenly distributed but somewhat less abundant in the outer portion of the 
ring, 10-13 per mm. 2 ; vessel segments 600-1,200 \i long, medium thin-wailed, with steeply 
oblique ends, the largest 125-150 p in diameter; perforations scalariform with 2-5 hori¬ 
zontal bars separated by wide openings, oblique; inter-vessel pits mostly scalariform and 
horizontally orientated, with rather narrow border and linear orifice, the long diameter 
frequently 50 plus p ; pits leading to contiguous rays with rather large, angular and 
window-like orifices and narrow semi-border, often confluent, forming a larger pit spanned 
by rod-like partitions, the long diameter often 20 plus p ; tyloses scanty, thin-walled. 
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Parenchyma terminal, paratracheal, and metatracheal, in cambiform rows along the 
grain which frequently consist of 7 units; (a) terminal parenchyma forming a broad, 
2-8 seriate, more or less ragged band delimiting the growth ring; cells arranged in radial 
rows, angular in the transverse section and generally squarish or rectangular and then 
tangentially orientated, the maximum diameter approximately 40 p; (b) paratracheal, 
and (c) metatracheal parenchyma very sparse, difficult to distinguish from the fibres in 
the transverse section; infiltration scanty, pale lemon-yellow; crystals wanting; starch 
deposits frequently present in the outer rings. 

f ibres non-libriform, coarse, angled in the transverse section and arranged in radial 
rows, forming extensive, nearly solid tracts between the vessels and the rays, non- 
gelatinous, non-septate, 405-2,570 p long, 30-35 p wide; walls 3-4 p thick; lumen wide; 
inter-fibre pits abundant, most numerous on the radial walls, bordered, with small court 
and long, slit-like, oblique orifice; infiltration wanting. 

Rays fine but visible with the naked eye, straight, 6-7 per mm., separated by 2—10 
rows of fibres, more lustrous than the background forming a conspicuous fleck on the 
radial surface, 1-4 (mostly 3) seriate, heterogeneous, the largest approximately 50-65 p 
wide and 20-25 cells and approximately 650 p in height; occasionally very large ray cells 
(100-200 p in height) are present which are generally solitary and contain a globule of 
lemon-yellow gum; pits leading to contiguous vessels with rather large, angular and 
window-like openings and narrow semi-border, often confluent forming a larger pit 
spanned by rod-like partitions, the long diameter often 20 plus j u ; infiltration scanty, 
pale lemon-yellow; starch deposits frequently present in the outer rings; crystals absent. 

Summary. A light, straight-grained and medium-textured, light yellowish-brown 
or olive-brown wood; similar to the Canary Whitewood (Liriodendron Tulipifeta, Linn.) 
of the trade, but finer textured; featured anatomically by small to very small vessels 
v hich are solitary and in short single or double row's, latticed oblique vessel perforations 
with few bars, rather broad light bands of terminal parenchyma, coarse fibres in radial 
rows, and fine straight wood rays w^hich form a conspicuous fleck on the radial surface; 
a timber of the first class. 

Material. Gamble Specimen, No. 5806. 

Mechanical Properties. Wt. at 12 per cent, moisture content 31 to 34 lb. 
Per o. ft. This timber is somewhat weaker than Deodar, and also lighter, but is 
similar to Deodar in hardness, shearing strength, and in crushing strength across 
the grain. The following strength values were obtained by L. N. Seaman on air- 
seasoned wood tested under Project No. 1 at the Forest Research Institute, 
Dehra Dun: 


.Moisture 
percentage 
of weight of 
oven dry 
wood. 

Weight, lb. per 
c. ft. at 8*8 per 
cent, moisture 
content. 

Shrinkage percentage 
of size of green 
timber. 

Transverse strength. 

Impact 

bending. 

Strength at 
elastic, limit , 
lb. per sq. in. 

! 

| Maximum 
strength, lb. 
per sq. in. 

j Modulus of 
: elasticity , 
jlOOO lb. per 
sq. in. 

Strength at 
elastic limit, 
lb. per sq. in. 

1 

Radial. Tangential. 

8-8 

30 

3-2 6-2 

6,215 | 

9,250 

1,387 

14,710 


Compression parallel to grain. 

Crushing strength 
at right angles to 
grain (Elas. 
Lim.), lb. per 
sq. in. 

Hardness, in lb. per 
impression of a 0*444 in. ball 
to a depth of 0*222 inch. 

Shear, average 
of radial and 
tangential, in 
lb. per sq. in. 

Strength at 
elastic limit , 
lb. per sq. in. 

Maximum\ 
crushing strength ,: 
lb. per sq. in. 

Side. 

End. 

4,260 i 6,420 

985 

800 

1,005 

1,150 
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Seasoning. From seasoning experiments carried out in the Kerseong Division 
(hid. For . Rec.y vol. vii, pt. i, 14) the best results were obtained by girdling'the 
trees and leaving them standing for two and a half years, followed by conversion 
and seasoning in the plank or scantling for six months. Conversion from green logs 
gave poor results, while only moderate success was obtained by seasoning in the 
log, as this method of seasoning leads to considerable attack by insects. That it is 
difficult satisfactorily to season this timber in the log, unless the tree is previously 
girdled, is corroborated by the results of an experiment carried out by the Ceylon 
Forest Department. A parcel of logs was sent home from Ceylon to test the 
market, and they arrived split past all hope of making anything of them (Agr. 
Jour., Royal Bot. Gardens, Ceylon, vol. ii, No. 20, 1904). From experiments 
carried out at the Forest Research Institute, Dehra Dun, it was found out that 
the timber can be satisfactorily kiln-seasoned, though the timber is somewhat 
greyer in colour after the process. 

Durability and Adaptability to Treatment. The timber is durable, and 
Gamble cites several concrete instances in support of this statement. It is, how¬ 
ever, liable to attack by fungus and white ants. A. R. Thomas, writing from 
Assam, reports that as posts it lasts up to 60 years and that it also lasts well 
in water. This timber has not been treated antiseptically as far as is known, nor 
is this necessary, as it is durable, while for sleeper work, which might necessitate 
treatment, it is insufficiently strong. 

Working Qualities. The timber is straight-grained, easy to saw, and works to 
a smooth surface, taking a good polish. It is not suitable for turnery work. 

Uses, Present and Prospective. In the Lakhimpur Division of Assam 
this timber is considered superior to any other, except Cinnamonum glanduli- 
ferum , which is held in equal esteem for posts, boards, scantlings, and general 
joinery work. It is employed for the above purposes in all localities where avail¬ 
able, as also for boat-building, as bent wood-ribs, dugouts, and for carriage¬ 
building. G. S. Hart states that it proved excellent for veneer. Were any further 
trials carried out to export this timber, it would be necessary to send well-seasoned, 
sawn material. It should always find a ready market in Bombay, Calcutta, and 
other large consuming centres as boards and scantlings. A timber well worth 
cultivating. 


Michelia niligirica, Zenker 


Syn. M . pulneyensis, Wight. 

References. Gamble, Man. Ind. Timb., 13; Brandis, Ind. Trees, 7; Troup, Ind. 
Woods and Uses, 191; Boulger, Wood, 161. 

Vernacular Names. Mad. Tam. Shembugha ; Mar. Pilachampa. 

Habit and Distribution. A moderate-sized to large tree of South India, 
found in the evergreen (sholas) forests of the Nilgiris, Pulnis, and in Ceylon. 

Supplies. Moderate supplies available for local use, but little for export. 

General Characteristics of the Wood. Sapwood greyish-white; heartwood 
yellow when first exposed, ageing to olive-brown; lustrous, with smooth feel, 
without characteristic odour or taste, moderately heavy (sp. gr. approx. 0*64), 
moderately hard, straight-grained, even and medium-textured. 
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Structure of the Wood: 

Growth rings distinct, delimited by light lines of terminal parenchyma, 15-18 per 
inch. 

Vessel# very small, the orifices appearing very small with a hand-lens (10 x), those 
in the outer portion of the ring somewhat reduced in size, open or plugged with tyloses, 
frequently with contiguous rays, forming fine straight inconspicuous vessel lines along 
the grain, containing rather abundant tyloses, solitary and in single or double radial rows 
of 2-10; vessel segments 420-910 p, long, medium thin-walled, with fine spiral thickenings 
and oblique'ends, the largest 70-95 p. wide; perforations scalariform with 1-6 horizontal 
bars separated by wide openings; inter-vessel pits mostly scalariform and horizontally 
orientated, with rather narrow border and linear orifice, the long diameter frequently 
40 plus fi ; pits leading to contiguous rays with rather large angular and window-like 
orifices and narrow semi-border, often confluent forming a larger pit spanned by rod-like 
partitions, the long diameter often 20 plus p; tyloses quite abundant, thin-walled. 

Parenchyma terminal, in cambiform rows along the grain, forming a broad, 2-7 
seriate, more or less ragged and undulating band delimiting the growth ring; cells arranged 
in radial rows, angular in the transverse section and generally squarish, or rectangular 
and then tangentially orientated, the maximum diameter 30-35 p,; infiltration fairly 
abundant, pale reddish-brown; crystals wanting; starch deposits present in the outer 
rings. 

Fibres non-libriform, coarse, angled in the transverse section and arranged in radial 
rows, forming extensive solid tracts between the vessels and the rays, non-gelatinous, 
non-septate, 550-2,160 p, long, 30-40 p, wide; walls 3-7 p thick; lumen wide; inter-fibre 
pits abundant, most numerous on the radial walls, bordered, with small court and long, 
slit-like, oblique orifices; infiltration wanting. 

Bays fine, not distinct with the naked eye, straight, 5-6 per mm., separated by 
5-15 (mostly 5-10) rows of fibres, forming a relatively inconspicuous fleck on the radial 
surface, 1-4 (mostly 2-3) seriate, heterogeneous, the largest 40-50 p, wide and up to 19 
cells and averaging 480 /.i in height; pits leading to contiguous vessels with rather large 
angular and window-Jike orifices and narrow semi-border, often confluent, forming a 
larger pit spanned by rod-like partitions, the long diameter often 20 plus p; infiltration 
fairly abundant, pale reddish-brown; crystals wanting; starch deposits present in the 
outer rings. 

Summary. A moderately heavy, moderately hard, straight-grained and medium - 
textured, yellow or olive-brown wood; darker in colour and heavier than the other 
Michelia woods herein described, with higher infiltration content bespeaking greater 
durability; a timber of the third class. 

Material. Gamble Specimen, No. 6078. 

Mechanical Properties. Wt. at 12 per cent, moisture content 41 lb. per 
c. ft. No strength figures are available. It is hard and close-grained. 

Seasoning. It is said to season well. 

Durability and Adaptability to Treatment. Durable; Trimen, quoted 
by Gamble, says that it was used as sleepers on the Nanu-oya Railway, which 
lasted fairly well. 

Working Qualities. It can be sawn without difficulty and works to a shiny 
smooth surface. One variety is called by carpenters ‘Wal-buruta\ which is of 
darker colour than the more common variety, known as ‘Wal-sapu\ It is of 
olive-brown colour, turning with age to dull purple with olive-brown streaks. 

Uses, Present and Prospective. A valuable timber for house-building and 
used for this purpose in the Nilgiris and Ceylon. It should make up into good 
furniture. A species to be protected. 




ANONACEAE 

References. Brandis, Ind. Trees, 9; Hooker, El. Bri. Ind., i. 45; Den Berger, 
Proef. Bosch., Java, Med. xi. 48; Den Berger, Proef. Bosch., Java, Med. xiii. 30; Heyne, 
Nutt. Planten, 2 Drnk, i. 627-637 ; Moll, Mik. Holzes, i. 106-173; Ridley, El. Mai. Penin., 
i. 21; Foxw., Timb. Bri. N. Bor., 23, 66; Lecomte, Bois Indo-Ch., 53; Brown, Min. Prod. 
Phil. For., i. 375; ii, 189, 280; iii, 187; Foxw., Indo-Mal. Woods, 450; Schn., Com. 
Woods Phil., 105; Whitford, Phil. For., ii. 31; Lecomte, Bois Madagas., 39 ; Unwin, W. 
Afr. For. and Forestry, 43, 71, 84, 95, et al.; Rock, Oraam. Trees Haw., 70 ; Boulger, 
Wood, 39; Pfeiffer, Houtsoorten Suriname, i. 159; Record, Timb. Trop. Amer., 163; 
Solereder, Sys. Anat. Dicots., i. 34; ii, 810; Engler u. Prantl, iii, No. 2, 23. 

The Custard-apple Family consists of over 70 genera and 600 species of 
deciduous or evergreen trees or shrubs, largely tropical and most numerous in 
the Old World, and especially well represented in the Indo-Malayan region. 
The various plant parts (bark, roots, flowers, leaves, and seeds) are strongly 
aromatic and are extensively employed in the tropics as spices and medicinally. 
Genangium odor alum, Baill., is widely cultivated in the East for its strongly scented 
flowers, from which the famous 4 ilang-ilang ? perfume is made. Many of the succu¬ 
lent, large-seeded anonaceous fruits are very palatable, but of poor keeping 
qualities; this feature, coupled with the recognized ornamental value of these 
plants, makes them prized ornamental species about bungalows and in compounds 
throughout the Orient. 

The woods of the Anonaceae possess characteristic earmarks, but they are 
relatively unimportant. The colours range through shades of yellow and olive- 
yellow to olive-grey, grey, or greyish-white, and the majority fade somewhat upon 
exposure. Considerable variation exists in weight and hardness. The soft light 
type is represented by Genangium odoratum , Baill., while the harder and. heavier 
woods of such genera as Miliusa, Polyalthia , Saccopetalum, and Sageraea may be 
taken as indicative of the other extreme. Straight grain and fine and even texture 
are the usual rule. 

Growth rings are absent or scarcely distinguishable in the majority of cases. 
The vessels range from small to medium size and they are generally arranged in 
radial strings of two to a half-dozen. The most striking feature of these woods is 
the presence of numerous fine lines of metatracheal-zonate parenchyma which alter¬ 
nate with broader bands of fibrous tissue and form a close-meshed reticulum with 
the wood rays. The latter are straight and fairly close and range from fine to 
moderately broad. As a rule they are relatively high, and form a fairly conspicuous 
fleck on the radial surface. 

The Family is represented in India by over 20 genera and approximately 200 
native and naturalized species. Four of the indigenous species are timber trees of 
the second or third class and are grouped in three genera. 

SAGERAEA, Dalz. 

References. Brandis, Ind. Trees, 12; Hooker, FI. Bri. Ind., i. 92 (Bocagea); Schn., 
Com. Woods Phil., 106; Engler u. Prantl, iii, No. 2, 29. 

Size and Distribution . Sageraea consists of 6-8 species of evergreen trees 
and shrubs, natives of tropical Asia, Ceylon, and the Andaman Islands. Four 
species are found in India, one of which is a timber tree of the second class. 
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For. FI. Andarn., 77 


Timber Species. 1. 8. eUiptica, Hook.f. et Thoms. 

General Features oe the Wood. See under ‘species’. 

Remarks. See under ‘species’. 

Sageraea eUiptica, Hook.f. et Thoms. 

References. Gamble, Man. Ind. Timb., 15; Parkinson, 

Brandis, Ind. Trees, 12; Lecomte, Bois, Indo-Ch., 53. 

Irade and Vernacular Names. Andaman Bow-wood. Andam. Chat. 

Habit and Distribution. An evergreen tree of Tenasserim and the Andamans. 

Supplies. The supply from the Andamans, according to Parkinson, is limited 
The timber would naturally be exported for sale to Calcutta; the logs are cylin¬ 
drical or very slightly fluted , and from 15 to 25 ft. in length, and 12 in. diameter 

General Characteristics of the Woon. Yellowish-white without distinct 
heartwood, lustrous, with smooth feel, without characteristic odour or taste, heavy 
(sp. gr. approx. 0-81), hard, straight-grained, even and fine-textured. 

Structure of the Wood : 

(Growth rings faint, most evident at low magnifications, delimited by denser fibrous 
tissue in the outer part of the ring, 15-25 per inch. 

very small, the orifices appearing small with a hand-lens (10 x), somewhat 
smaller in the outer portion of the ring but exhibiting no marked variation in size within 
the growth nng, open or plugged with deposits of brownish-yellow gum (transmitted 
light), forming extremely fine and inconspicuous vessel lines along the grain, containing 
occasional deposits of gum, the majority solitary and in radial rows of 2-4, occasionally 
in short double rows, evenly distributed, 35-60 per mm’; vessel segments short (300- 
47o /i long), medium thick-walled, truncate or abruptly short-tailed, the largest 65-90 <i 
m diameter; perforations simple, nearly horizontal tooblique; inter-vessel pits numerous, 
inmute bordered, frequently hexagonal and spirally arranged and occasionally confluent, 

. sh ° rt ’ ^far-lenticular (punctate) orifice, approximately 2-4 p in diameter; pits 
leading to contiguous rays numerous to each ray cell, minute, oval to orbicular, generally 
in horizontal rows, with fairly wide semi-border and short lenticular orifice, the long 
diameter 2-4,*; brownish-yellow gummy deposits frequent, occluding vessel segments 

Parenchyma very abundant, metatracheal-zonate, arranged in 1-2 (mostly 1) 
senate tangential concentric lines which form a characteristic even reticulum with the 
wood rays in cambiform rows of 4-8 units along the grain; the lines of parenchyma are 
more closely spaced in the outer portion of the ring, but average approximately 9-11 per 
mm. radially; parenchyma cells tangentially flattened for the most part, the long 
diameter 17-23 /*; gummy infiltration scanty, brownish-yellow 

se««f^r"/° n ' librif0rm ^ Se T lif ! rif0rm ’ fine ’ ™nded or angled in the transverse 
?mn«+W r t ^ cons P lcuou « 1 y aI] ™d in radial rows, forming concentric bands 1-10 
(mostly o-8) fibres wide which alternate with, but are wider than, the lines of paren¬ 
chyma non-gelatinous, non-septate, 570-1,385 M long, 12-18 ,* wide; walls 2-4 u thick • 
mter-fibre pits minute, simple, with slit-like, nearly vertical orifice. 

, Jta p 8Carc , e * y Visible * he , naked e ye. fi ne, 6-7 per mm., of the same colour as 
the background forming a high, fairly conspicuous fleck on the radial surface. 1-5 (av 3) 

ZTwo v" 18 ^ V 5 M Wide and &ttainin « a of 80-100 cdli 

and 1 100-1,600 M , pits leading to contiguous vessels numerous to each ray cell minute 

oval to orbicular, generally in horizontal rows, with fairly wide semi-border and short 
lenticular orifices, the long d.ameter 2-4 p; yellowish-brown gummy infiltration scanty 
confined to occasional cells; crystals not observed. ^ 
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Summary. A heavy, hard, straight-grained and fine-textured, yellowish-white wood; 
the finest textured of the anonaceous woods herein described; featured anatomically 
by very small pores arranged in radial rows and very fine concentric lines of parenchyma 
which alternate with broader bands of fibrous tissue and form a fine, close reticulum 
with the fine wood rays; a timber of the second class. 

Material. Hand specimen, source unknown, no number. 




Mechanical Properties. Wt. at 12 per cent, moisture content 51 to 54 lb. 
per c. ft. It is a strong and elastic timber; no tests have been carried out to 
ascertain its strength values. 

Seasoning. The timber seasons fairly well, if air-seasoned under cover, when 
few cracks develop and no discoloration takes place. 

Durability and Adaptability to Treatment. No information available. 

Working Qualities. According to Parkinson the wood works well and is 
fairly suitable for turnery, while it was found that while planing the wood it was 
somewhat liable to tear up under the plane. 

Uses, Present and Prospective. In Port Blair it is used for ribs of boats, 
and bent after steaming for bows by the Andamanese. Robertson states that it 
makes up into excellent camp furniture. It should certainly be tested for hammer 
and pickaxe handles, picking arms, and similar purposes. 


POLYALTHIA, Blume 

References. Brandis, Ind. Trees, 13 ; Hooker, FI. Bri. Ind., i. 62; Heyne, Nutt. 
Planten, 2 Druk, i. 631; Moll, Mik. Holzes, i. 129-136; Ridley, Timb. Mai. Penin., Agr. 
Bull. Str. and Fed. Mai. States, n. ser., i (1902), 10; Leeomte, Bois Indo-Ch., 54; Brown, 
Min. Prod. Phil. For., i. 376; Kanehira, Iden. Phil. Woods, 1, 2; Schn., Com. Woods 
Phil., 106; Unwin, W. Air. For. and Forestry, 71; Engler u. Prantl, iii, No. 2, 33. 

Size and General Distribution. Polyalthia includes about 50 species of 
trees and shrubs with alternate, simple, entire, mostly evergreen leaves. They are 
widely distributed from tropical Africa and Madagascar through tropical Asia to 
Australia and the Philippines. Ten species are found in India, two of which are 
timber trees of the third class. 

Timber Species. 1. P. simiarum, Benth. et *Hook.f; 2. P. cerasoides, Benth. 
et Hook, f. 

General Features of the Wood. Pale yellowish to olive-grey or greyish- 
white, sometimes with a small irregular dark-coloured heartwood, lustrous, with 
smooth feel, without characteristic odour or taste, light to moderately heavy, 
moderately hard, straight-grained, even and medium fine textured. Growth rings 
distinct or absent. Vessels uniformly distributed, solitary and in radial rows of 
2-4 or rarely in double rows or small groups; vessel segments short, with numerous 
minute bordered inter-vessel pits; perforations simple. Parenchyma conspicuously 
metatracheal-zonate, the concentric lines 1-3 seriate and forming a close-meshed 
reticulum with the wood rays. Fibres semi-libriform to libriform, fine, forming 
concentric bands which are wider than the lines of parenchyma and alternate with 
them. Rays visible with the naked eye, close, of the same colour as the background 
but forming a conspicuous fleck on the radial surface, heterogeneous, the ‘ upright ’ 
cells visible on the radial surface with a hand-lens. 

Remarks. The woods of Polyalthia are of the usual anonaceous type. They 
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have a pale yellowish cast and are featured anatomically by small pores, fine 
concentric lines of parenchyma which form a close-meshed reticulum with the 
wood rays, and fairly conspicuous, close, high rays. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 

I he commercial species of Polyalthia cannot be distinguished with certainty at 
low magnifications. Growth rings are generally discernible in P. simiarum while 
they are not evident in P. cerasoides. The rays of P. simiarum show to better 
advantage on the moistened tangential surface of the wood, and the large ray cells 
are more conspicuous in the body of the ray ( t). 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Vessels 10-18 per mm. 2 ; zones of parenchyma 1-2 cells thick ; largest rays 
less than 3,000 y high p simiarum 

1. Vessels 18—27 per mm."; zones of parenchyma 1—3 cells thick; largest rays 
more than 3,000 y, high ...... P. cerasoides 

Polyalthia simiarum, Bentb. et Hook.f. 

References. Gamble, Man. Ind. Timb., 17; Lace’s List (2nd ed., Rodger) of Trees 
of Burm., 5; Brandis, Ind. Trees, 15. 

Vernacular Names. Bunn. Tawsagasein -, S. Tenasserim, Taw , ihabut. 

Habit anb Distribution. A tall, rather slender tree, found in Assam, in the 
Chittagong Hill Tracts (scarce), and Burma. According to Gamble and Brandis, 
found in the Andamans; Parkinson, in his Forest Flora of the Andaman Islands, 
states that he had found no specimen in those Islands, nor are any Andaman 
specimens available in the herbarium at Dehra Dun. Nicholson states that in 
Bihar and Orissa it is found up to 4 ft. in girth, with a tall, straight, cylindrical 
stem; the supplies in that locality are limited. 

• General Characteristics of the Wood. Pale olive-yellow without distinct 
heartwood, lustrous (especially on the radial face), with somewhat rough, feel, 
without characteristic odour or taste, moderately heavy (sp. gr. approx. 0-69). 
moderately hard, straight-grained, even and medium fine textured. 

Structure of the Wood : 

Growth rings scarcely distinct, most evident at low magnifications, delimited by 
denser fibrous tissue in the outer portion of the ring, 9-17 per inch. 

Vessels small to very small, the orifices not visible with the naked eye, somewhat 
smaller m the outer portion of the faint ring but exhibiting no marked variation in size 
within the ring, open or occluded with pale lemon-yellow gummy deposits, forming fine 
straight vessel lines along the grain which frequently contain deposits of gum, the 
• majority solitary and in radial rows of 2-4, occasionally in clusters of 3-6, evenly 
distributed, 10-18 per mm. 2 ; vessel segments 470-675 y long, medium thin-walled, 
truncate or abruptly tailed, the largest 100-146/* in diameter; perforations simple, 
nearly horizontal to oblique; mter-vessel pits numerous, minute, bordered, frequently 
hexagonal and spirally arranged and occasionally confluent, with short, linear-lenticular 
(punctate) orifice, approximately 3-5,* in diameter ; pits leading to contiguous rays 
numerous to each ray cell, minute, oval to orbicular, generally in horizontal rows, with 
fairly wide semi-border and short lenticular orifice, the long diameter 3-5 y; tyloses 
wanting; pale lemon-yellow gummy deposits frequent, occluding vessel segments. 
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Parenchyma very abundant, metatracheal-zonate, arranged in 1-2 seriate tangential 
concentric bands which form a characteristic fine even reticulum with the wood rays, in 
cambiform rows of 4-10 units along the grain; the lines of parenchyma are more closely 
packed in the outer portion of the ring, but average approximately 8-12 per mm. radially; 
parenchyma cells generally flattened in the tangential plane, with maximum diameter 
of 25-30 ix ; gummy infiltration scanty; crystals not observed. 

Fibres non-libriform to semi-libriform, fine, rounded or angled in the transverse 
section, arid more or less alined in radial rows, forming concentric bands 1-10 (mostly 
4-7) fibres wide which alternate with, but are wider than, the lines of parenchyma, 
non-gelatinous, non-septate, 730-1,710 fi long, 18-27/x wide; walls 3-6 p thick; the 
fibres in the outer portion of the ring are somewhat flattened and thicker walled; inter¬ 
fibre pits numerous, simple, with slit-iike, nearly vertical orifice. 

Rays distinct with the naked eye, medium coarse, 4-6 per mm., separated by 5-15 
row's of fibres (t), of the same colour as the background but forming a pronounced fleck 
on the radial surface, 1-9 (average 5) seriate, heterogeneous, the largest 125-160 p wide 
and attaining a maximum height of 100 plus cells and 2,600 plus p ; pits leading to con¬ 
tiguous vessels numerous to each ray cell, minute, oval to orbicular* generally in 
horizontal rows, with fairly wide semi-border and short lenticular orifice, the long 
diameter 3-5 p; gummy infiltration scanty, pale lemon-yellow; crystals not observed. 

Summary. A moderately heavy, moderately hard, straight and medium fine tex¬ 
tured, pale olive-yellow w'ood; comparable to the wood of P. cerasoides , Benth. et Hook, f., 
but softer, with more pronounced seasonal zones, and more even and coarser-textured; 
a timber of the third class. 

Material. Gamble Specimen, No. 6058. 

Mechanical Properties. Wt. at 12 per cent, moisture content 44 lb. per c. ft. 
No strength figures are available. The timber is moderately hard and strong. 

Seasoning. Liable to develop serious splits if left in the log; should be con¬ 
verted green and open stacked for seasoning. It is somewhat liable to develop 
grey stain. 

Durability and Adaptability to Treatment. The timber is not durable in 
exposed positions, but is fairly so under cover. It has never been antiseptically 
treated, so far as is known. 

Working Qualities. The timber is not difficult to saw or work, though it 
finishes to a rather poor surface. On the quarter it presents a handsome silver 
grain, though not of sufficient contrast with the body colour of the timber to be 
of value. 

Uses, Present and Prospective. Used in local match factories in the Puri 
District of Bihar and Orissa (J. W. Nicholson). It is a fair plank wood, and if 
supplies become available it should be tested for veneer work. 

Polyalthia cerasoides, Benth. et Hook.f. 

Syn. Uvaria cerasoides , Roxb. 

References. Gamble, Man. Ind. Timb., 17; Talbot, For. FI. Bom., i. 24: Brandis, 
Ind. Trees, 14; Troup, Silv. Ind. Trees, i. 10; Troup, Ind. Woods and Uses, 213; Foxw., 
Indo-Mal. Woods, 451. 

Trade and Vernacular Names. RedWood. Vern. Bihar, Kol. Sande Ome ; 
Sant. Panjon; Burin. Thabut-tkein, gyoban; Bom. Mar. Hoorn ; Kan. Vabbina ; 
Mad. Tel. GutU, ckWca duduga ; Tam. Nakulsi , milili , nublay. 
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Habit and Distribution. A moderate-sized evergreen tree, extending from 
Bihar and Orissa on the east to Khandesh on the west, and throughout the south 
of the Peninsula, also found in Lower Burma. Robertson states that in favourable 
localities in Burma it has a mid-girth of 3 ft. 6 in., and a cylindrical bole of 20 ft., 
but that such trees are not very common. In West Cuddapah the stems are about 
16 ft. in length and 2 ft. in girth, and supplies are very limited. Nicholson, describ¬ 
ing the tree in Bihar and Orissa, states that it generally attains 3 ft. girth and that 
it is sometimevs found up to 4 ft. 6 in. The trees branch low down, are fairly 
straight, but the bole is rarely cylindrical. In Kanara, Sothers states that the 
base of the stem is buttressed, but cylindrical above, and that stems of 25 ft. to 
the first branch are to be found. 

Supplies. Robertson states that with a widespread organization 500 tons 
per annum could with difficulty be procured in Burma. The supply from East 
and West Kanara is small and in the neighbourhood of 60 to 70 tons per annum. 

General Characteristics of the Wood. Light olive-grey with a faint 
yellowish cast*, heartwood not distinct; lustrous (especially on the radial face), 
with smooth feel, without characteristic odour or taste, moderately heavy (sp. gr. 
approx. 0*68), hard, straight-grained, even and medium fine textured. 

Structure of the Wood : 

Growth rings scarcely distinct, best observed at low magnification (10 x ), delimited 
by faint pale yellow lines, 15-25 per inch. 

Vessels small to very small, the orifices not visible with the naked eye, somewhat 
smaller in the outer portion of the faint ring but exhibiting no marked variation in size 
within the ring, open or many occluded with deposits of lemon-yellow gum, forming fine 
straight vessel lines along the grain which frequently contain deposits of gum, the 
majority in radial rows of 2-5 (mostly 2-4), less commonly solitary or in short double 
rows, evenly distributed, 18-27 per mm. 2 ; vessel segments short (300-520 y. long), 
medium thick walled, truncate or abruptly tailed, the largest 90-120 y in diameter; 
perforations simple, nearly horizontal to oblique; inter-vessel pits numerous, minute, 
bordered, frequently hexagonal and spirally arranged and occasionally confluent, with 
short, linear-lenticular (punctate) orifice, approximately 3-4 y in diameter; pits leading 
to contiguous rays numerous to each ray cell, minute, oval to orbicular, generally in 
horizontal rows, with fairly wide semi-border and short lenticular orifice, the long 
diameter 3-4 y ; tyloses wanting; lemon-yellow gummy deposits abundant, frequently 
occluding vessel segments. 

Parenchyma very abundant, metatracheal-zonate, arranged in 1-3 seriate, tangential, 
concentric, straightish lines which form a characteristic fine even reticulum with the 
w r ood rays, in cambiform rows of 4-10 units along the grain; the lines of parenchyma are 
more closely spaced in the outer part of the ring but average 6-12 per mm. radially; 
parenchyma cells generally flattened in the tangential plane, the long diameter 25-35 y ; 
infiltration scanty, pale yellowish-brown; crystals not observed. 

Fibres semi-libriform to libriform, fine, rounded or angled in the transverse section 
and more or less flattened tangentially and alined in radial rows, forming concentric 
bands 1-10 (mostly 6-10) fibres wide, which alternate with, but are wider than, the lines 
of parenchyma, non-gelatinous, non-septate, 560-1,470 y long, 12-20 y wide; walls 
3-5 y thick; inter-fibre pits numerous, simple, with slit-like, nearly vertical orifice. 

Bays distinct with the naked eye, medium coarse, 4 r -6 per mm., separated by 5-10 
rows of fibres (£), of the same colour as the background but forming a pronounced fleck 
on the radial surface, 1-10 (average 6) seriate, heterogeneous, the largest 125-150 y 
wide and attaining a maximum height of 100 plus cells and 3,500 y; pits leading to 
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contiguous vessels numerous to each ray cell, minute, oval to orbicular, generally in 
horizontal rows, with fairly wide semi-border and short lenticular orifice, the long 
diameter 3-4 (jl ; lemon-yellow gummy deposits confined to occasional rows of 'upright 5 
ray cells; crystals not observed. 

Summary. A moderately heavy, hard, straight-grained, even and medium textured, 
light olive-grey wood with a faint yellowish cast; featured anatomically by small to very 
small vessels with simple perforation, fine concentric tangential lines of parenchyma 
which alternate with broader bands of fibrous tissue and form a fine even reticulum 
with the wood rays, fine fibres, and fairly wide and conspicuous wood rays which produce 
a high conspicuous fleck on the radial surface; similar to Miliusa velutina, Hook, f. et 
Thoms., but coarser-textured with wider and higher rays; a timber of the third class. 

Material. Gamble Specimen, No. 6057. 

Mechanical Properties. Wt. at 12 per cent, moisture content 44 lb. per c. ft. 
The timber is hard to very hard. No strength tests worth mentioning have been 
carried out on this timber. 

Seasoning. The timber develops long, fine, deep, straight craoks, if not care¬ 
fully seasoned. Green conversion and slow seasoning is advocated, preferably 
water seasoning. The timber is liable to stain either in black lines or over extended 
zones. 

Durability and Adaptability to Treatment. The timber is reported by 
Robertson to be fairly durable for internal work and not very liable to insect and 
fungus attack. Nicholson reports that timber sawn in Bihar and Orissa in July 
1923, and since then (1925) lying exposed, has not been attacked by insects. 

Working Qualities. A very close and beautifully straight-grained timber, not 
refractory to saw. It planes to a fine smooth surface and works well on a high-speed 
lathe, finishing to a bright surface. It takes a good polish. 

Uses, Present and Prospective. The timber is used locally for boat-building 
and as a packing-case wood. In Cuddapah it is used for house-building as rafters, 
also for the frames and legs of cots. Nicholson states that in Bihar and Orissa it is 
used for ridge poles and rafters in local construction. A suitable timber for 
turnery; it might be tried for bobbins and boot-lasts. A useful general-purpose 
joinery timber, for scantlings, boards, and planking. 

MILIUSA, Lesch. 

References. Brandis, Ind. Trees, 11; Hooker, FI. Bri. Ind., i. 86; Engler u. 
Prantl, iii, No. 2, 29. 

Size and General Distribution. The genus Miliusa includes about 25 
species of trees and shrubs, scattered through the Indo-Malayan region. Seven 
species occur in India, one of which, M , velutina , Hook.f. et Thoms., extends into 
northern India as a timber tree of the third class. 

Timber Species, 1 . M. velutina , Hook.f. et Thoms. 

General Features of the Wood. See under ‘species 5 . 

Remarks. See under ‘species’. 
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Miliusa velutina, Hook.f. et Thorns. 

References. Gamble, Man. Ind. Timb., 21; Kanjilal, Fr. FI., 35 ; Haines, Fr. FL 
Chota Nag,, 145; Rodger, Fr. Pro. Bnrm., 3; Kanehira, Anat. Notes Ind. Woods, i; 
Pearson, Com. Guide For. Econ. Prod. Ind., 116; Troup, Silv. Ind. Trees, i. 8; Troup, 
Ind. Woods and Uses, 192; Foxw., Indo-Mal. Woods, 451. 

Vernacular Names. Bihar. Kol. Ome ; Burm. Thabut-gyi ; Sh. Mai-nangsang ; 
C.P. Kan, Jcarai ; Gond. Kutki ; Mad. Tel. Peddachilka dvduga , nalla duduga ; 
U.P. Hind. Dom-sal ; Kumeon, Daula ; Naini Tal, liar, Jean; Garwhal, Gausal ; 
Oudh, Kajrauta . 

Habit and Distribution, A moderate-sized tree, with a straight bole up to 
5 ft. in girth in Burma, but smaller in the U.P.; common in the Sal forests of the 
U.P., Bihar, and the plain forests of Upper and Lower Burma. Found in the sub- 
Himalayan tract from the Jumna eastwards to Nepal, throughout Bihar and 
Orissa, Chota Nagpur, Northern Circars, and in Burma. 

Supplies. The tree is found scattered in the forests, so that large supplies are 
not available in any one locality. The supplies are, however, sufficient to bring 
it into the category of timbers for hammer and tool handles. Thus, Rodger 
states that the plain forests of Burma could probably supply about 100 tons 
per annum, while B. P. C. Kanjilal states that fair supplies are available from the 
United Provinces. 

General Characteristics of the Wood. Yellow when first exposed, fading 
to grey or greyish-brown; heartwood not distinct; somewhat lustrous (especially 
on the radial face), with smooth feel, without characteristic odour or taste, 
moderately heavy to heavy (sp. gr. approx. 0*78), moderately hard, straight¬ 
grained, even and medium fine textured. 

Structure of the Wood : 

Growth, rings faint, most evident at low magnification, delimited by faint pale yellow 
lines, 10-25 per inch. 

Vessels small to very small, the orifices not visible with the naked eye, somewhat 
smaller in the outer portion of the ring but exhibiting no marked variation in size within 
the ring, open or plugged with deposits of lemon-yellow gum (transmitted light), forming 
fine, straight vessel lines along the grain which contain occasional deposits of gum, the 
majority in radial rows of 2-6 (mostly 2-4), less commonly in short double rows or solitary, 
evenly distributed, 15-35 per mm. 2 ; vessel segments short (250-500 fi long), medium 
thick walled, truncate or abruptly short-tailed, the largest 90-120 \i wide; perforations 
simple, nearly horizontal to oblique; inter-vessel pits numerous, minute, bordered, 
frequently hexagonal and spirally arranged and occasionally united, with short linear - 
lenticular (punctate) orifice, approximately 3-4 fi in diameter; pits leading to contiguous 
rays numerous to each ray cell, minute, oval to orbicular, generally in horizontal rows, 
with fairly wide serai-border and short lenticular orifice, the long diameter 3-4 /a; tyloses 
wanting; lemon-yellow gummy deposits occasional. 

Parenchyma very abundant, metatracheal-zonate, arranged in 1-3 seriate tangential 
concentric straightish lines which form a characteristic fine, even reticulum with the wood 
rays, in cambiform rows of 4-8 units along the grain; the lines of parenchyma are more 
closely spaced in the outer portion of the ring, but average approximately 9 per mm. 
radially; parenchyma cells with maximum diameter of 20-25 \i ; gummy infiltration 
scanty, pale brown; crystals not observed. 

Fibres libriform, fine, rounded or angled in the transverse section and not aligned 
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in radial rows, forming concentric bands 1-10 (mostly 5-10) fibres wide which alternate 
with, but are wider than, the lines of parenchyma, non-gelatinous, non-septabe, 770-1,630 
long, 15-20 ix wide; walls 4-6 fx thick; inter-fibre pits numerous, simple, with slit¬ 
like, nearly vertical orifice. 

Rays distinct with the naked eye, medium coarse, 7-8 per inch, separated by 5-10 
fibres (t), of the same colour as the background but forming a pronounced fleck on the 
radial surface, 1-5 seriate, heterogeneous, the largest 80-90 \x wide and attaining a maxi¬ 
mum height of 35 cells and 750 y ; pits leading to contiguous vessels numerous to each 
ray cell, minute, oval to orbicular, generally in horizontal rows, with fairly wide semi- 
border and short lenticular orifice, the long diameter 3-4 \x ; gummy infiltration scanty, 
pale lemon-yellow to yellowish - brown; crystals not observed. 

Summary . A moderately heavy to heavy, moderately hard, straight-grained and 
medium fine textured, yellow, grey, or greyish-brown wood of the characteristic anona- 
ceous type; featured anatomically by small to very small vessels with simple perforations, 
fine concentric tangential lines of parenchyma which alternate with broader bands of 
fibrous tissue and form a fine even reticulum with the wood rays, fine libriform fibres, 
and fairly wide and conspicuous rays; a timber of the third class. 

Material. Gamble Specimen, No. 6049. 

Mechanical Properties. Wt. at 12 per cent, moisture content 46 lb. per c. ft. 
(Kuraool, Madras); 53 lb. per c. ft. (Bihar and Orissa). Not as yet tested in the 
laboratories at Delira Dim, but in view of its elastic properties it would be worth 
while to include it in Project 1, routine tests. The timber is moderately hard 
to hard. 

Seasoning. The timber is difficult to season, as it develops end-splits, though 
not liable to surface cracking. Gamble states that it is rather liable to w arp, while 
Colley, of the New Malabar Timber Yards and Sawmills, Calicut, also states that 
it is a refractory timber to season. The timber should be converted green and 
open stacked under cover to prevent excessive splitting and to avoid stain, to 
which it is somewhat liable. If used for hammer handles and shafts it might be 
advisable to kiln-season the timber. 

Durability and Adaptability to Treatment. Mr. Colley states that the 
timber is fairly durable. 

Working Qualities. The timber is easy to saw, machines well, and lends 
itself to turnery, finishing w r ith a good surface. 

Uses, Present and Prospective. The timber is elastic and strong, combined 
with lightness, and is used in Burma for shafts, oars, spear shafts, yokes, axles 
(A. Rodger). In Madras it is only used for cheap building, flooring, ceiling planks, 
furniture, packing cases, and gunstocks (Colley). It should, after careful seasoning, 
be tested for pickaxe and tool handles. 
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References, Brandis, Ind. Trees, 38 ( Bixaceae ); 342 (Samydaceae) ; Hooker, FI. 
Bri. Ind., i. 189 ( Bixaceae in part); ii. 590 ( Samydaceae) ; Heyne, Nutt. Planten, 2 Druk, 
ii. 1134; Moll, Mik. Holzes, i. 197-223 ( Bixaceae ); iii. 604-631 (Samydaceae) ; Ridley, FI. 
Mai. Penin., i. 154, 829 ( Samydaceae ); Lecomte, Bois Indo-Ch., 175 (Samydaceae)] 
Foxw., Timb. Bri. N. Bor., 42; Brown, Min. Prod. Phil. For., ii. 161, 346; Foxw., Indo- 
Mai. Woods, 521; Schn., Com. Woods Phil., 174; Lecomte, Bois Madagas., 92 (Flacourtia- 
ceae) ; 97 (Samydaceae) ; Unwin, W. Afr. For. and Forestry, 55, 78, 88, et al.; Baker, 
Hardwoods Austr., 37 (Bixaceae)] Brown, Sec. Xylem Haw. Trees, 310; Rock, J. F., 
The Chaulrnoogra Tree and Some Related Species, U.S.D.A., Bull. 1057,1922; Record, 
Timb. Trop. Amer., 448; Engler u. Prantl, 2 AuflL, xxi. 377; Solereder, Sys. Anat. 
Dicots., i. 87; ii. 828 (Bixaceae)] i. 376; ii. 933 (Samydaceae). 

The Flacourtiaceae (inclusive of the Samydaceae) consist of about 70 genera 
and over 500 species, mostly shrubs and small trees and largely confined to the 
tropics. The most important plant of this family is Taraktogenos Kurzii , King, the 
oily seeds of which produce the * chaulrnoogra * oil which is used successfully in 
the treatment of leprosy. Flacourtia and other genera have edible fruits and also 
yield resins, gums, tannins, and substances of medicinal value from their various 
plant parts. In the world at large, Venezuelan boxwood (Oasearia praecox, Gris.) 
is the best known wood of this group; it is extremely fine-grained and has proved 
an acceptable substitute for boxwood for all purposes except high-grade wood 
engravings. A number of other genera such as Gynocardia, Homalium , and Hydno- 
carpus produce timbers of varying quality and local use, but they are of no great 
significance. 

The woods of the Flacourtia family exhibit a considerable variation in their 
physical properties. As a rule they are without noticeable figure, and shades of 
yellow, orange-red, red, and brown predominate. The hardness and density range 
from the medium to the hard and heavy types, and a few such as Burma Lance- 
wood (Homalium tomentosurn , Benth.) are very hard and approach 60 lb. in weight 
per cubic foot. 

Straight grain and even and fine texture are predominating characteristics of 
most of these timbers. The vessels are usually small or very small, and frequently 
are arranged in short radial groups; both simple and latticed perforations are found. 
The development of parenchyma is greatly restricted and in some instances is 
entirely wanting. Coarse, thick-walled, prismatic fibres predominate; they are 
generally arranged in definite radial rows and have either simple or bordered pits. 
The rays are fine to extremely fine and close (separated by 1-5 fibres) in the great 
majority of cases and make up an appreciable volume of the wood; high rays of 
the heterogeneous type prevail, but the ray fleck is in the main inconspicuous. 

The Flacourtiaceae are represented in India by 9 genera and approximately 
50 species. Four timber trees are included in this number, grouped in three genera. 

GYNOCARDIA, R. Br. 

References. Brandis, Ind. Trees, 40; Gamble, Ind. Timb., 41; Hooker, FI. Bri. 
Ind., i. 195; Bories, A., et Deprez, G., Contribution a 1’lStude therapeutique de l’Huile 
de Chaulrnoogra gynocardee, ed. 3, Paris, 1898; Rock, J. F., The Chaulrnoogra Tree 
and Some Related Species, U.S.D.A., Bull. 1,057, 1922. 
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not occluding the vessels. Parenchyma wanting. Fibres coarse, long, thick- 
walled, septate; inter-fibre pits bordered. Rays narrow, 1-3 seriate, very high, 
heterogeneous. 

Remarks. Fine and even-textured woods with small pores in radial rows of 
2-6, coarse fibres in radial rows, and narrow close rays which make up an appre¬ 
ciable volume of the tissue; notable in the absence of longitudinal parenchyma. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Wood light brown with darker streaks, heavy (sp. gr. approx. 0-80), hard 

Hydnocarpus alpina 

1. Wood whitish discolouring to brownish-grey, with darker streaks, light 
(sp. gr. approx. 0*54), moderately hard , . Hydnocarpus Wightiana 


MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Vessels 85-105 per mm. 2 ; vessel-segments 50-79 p wide; lattices with 7-12 
bars......... Hydnocarpus alpina 

1. Vessels 25-40 per mm. 2 ; vessel-segments 100-125 p wide ; lattices with 12- 
50 (average 24) bars. Hydnocarpus Wightiana 


Hydnocarpus alpina, Wight 

References. Gamble, Man. Ind. Timb., 42; Brandis, Ind. Trees, 42; Troup, Ind, 
Woods arid Uses, 168 ; Foxw., Indo-Mal. Woods, 522; Wohf, H. H., Over het vet van 
Hydnocarpus alpina , Pharm. Weekbl., Jhrg. xlix, No. 46, 1049, 1912. 

Vernacular Names. Bom. Kan. Sanua solti ; Tam. Attuchankalai. 

Habit and Distribution. A small to moderate-sized tree of the Western 
Ghats, growing to 3 ft. to 4 ft. in girth, with a bole of 20 ft. to 30 ft. in length in 
Tinnevelly District, and to about 2 ft. to 3 ft. in girth and 8 ft. bole in Coonoor. The 
stem is often grooved and fluted and not very straight. 

Supplies. Not a very common tree in Tinnevelly, from which locality not more 
than 50 tons are available annually; in the Coonoor Division there is much young 
growth but fewer mature trees, the out-turn being put at 100 tons per annum. 

General Characteristics of the Wood. Light brown with darker streaks, 
lustrous, with smooth feel, without characteristic odour or taste, heavy (sp. gr. 
approx. 0-80), straight or sometimes curly-grained in the radial plane, even and 
fine-textured. 

Structure of the Wood : 

Growth rings wanting or scarcely distinct and approximately 16 per inch. 

Vessels very small, the orifices scarcely visible with a hand-lens (lOx), exhibiting 
no variation in size to indicate growth rings, open or plugged at intervals by large, 
frequently solitary tyloses, generally with contiguous rays on both sides, forming 
extremely fine vessel lines along the grain which contain sparse tyloses, solitary and in 
radial rows of 2-5 or rarely in double rows or clustered, evenly distributed, 85-105 per 
mm. 2 ; vessel segments 560-1,470 p long, medium thick-walled, with oblique ends, the 
largest 50-70 p in diameter; perforations scalariform, oblique, with 7-15 fairly thick 
bars separated by wider openings ; inter-vessel pits fairly large, in horizontal rows, with 
broad border and narrow horizontal orifice, occasionally uniting to form scalariform pits, 
the long diameter 6-8 y ; pits leading to contiguous rays oval to scalariform and horizon¬ 
tally aligned, with narrow or medium wide semi-border, the maximum diameter 25-35 p ; 
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tyloses fairly abundant, large, globose, reddish-brown, plugging but not occluding the 
vessel cavities. 

Parenchyma absent. 

Fibres non-libriforin to semi-libriform, coarse, angled and mostly squarish in the 
transverse section and aligned in radial rows separating the narrow close wood rays, non- 
gelatinouB, septate, 900-2,360 y long, 25-30 y wide; walls thick (4-7 y) but the lumen 
wider than the walls through the median portion of the fibre; inter-fibre pits mostly 
confined to the radial walls, numerous, oval, bordered, with narrow, short, nearly vertical 
orifice, the long diameter 4-6 y ; reddish-brown gummy infiltration abundant in the fibre 
lumina. 

Pays not visible with the naked eye, fine, very close (13-15 per mm.) and making 
up nearly half the volume of the wood, separated by 1-5 (mostly 1-2) fibres (t), somewhat 
darker than the background forming a high but relatively inconspicuous fleck on the 
radial surface, 1-3 (mostly 1-2) seriate, heterogeneous, the largest 30-35 y wide and 75 
plus cells and 2,000 plus y high, often coalescing vertically and then of indefinite length ; 
the ‘upright’ ceils attain a maximum height of 90 y ; pits leading to contiguous vessels 
large, oval to scalarifonn and horizontally alined, with narrow or medium wide semi¬ 
border, the maximum horizontal diameter 25-35 y; reddish-brown gummy infiltration 
copious; crystals frequent. 

Summary. A heavy, straight or curly-grained, even and fine-textured, light 
brown wood; featured anatomically by small vessels aligned in radial rows of 2-6, 
latticed vessel perforations, the absence of parenchyma, long coarse thick-walled fibres 
with bordered pits, and narrow close high rays; a timber of the third class. 

Material . Gamble Specimen, No. 00^7. 

Mechanical Properties. Wt. at 12 per cent, moisture content 51 lb. per c. ft. 
No strength figures are available. The timber is moderately hard and strong. 

Seasoning. A somewhat difficult timber to season, developing fine straight 
end-splits and liable to crack on the surface in fine wavy lines. It should be con¬ 
verted green and stored under cover in open stacks. 

Durability and Adaptability to Treatment. Not durable in exposed 
positions, but fairly so under cover. 

Working Qualities. Extremely close and generally straight-grained, though 
some specimens examined have short- wavy grain giving the timber a fine ‘ fiddle- 
back mottling, which could without doubt be turned to use. Machines beauti¬ 
fully, as tested on a spindle moulder. The Divisional Forest Officer, Coonoor, 
reports that he found no difficulty in sawing green timber. 

Uses, Present and Prospective. A good constructional timber, used for 
beams and rafters on the West Coast. The Divisional Forest Officers, Coonoor and 
Tinnevelly, state that the timber is not used in their Divisions. It should be tried 
for pattern work, foot rules, picture frames, mouldings and carving. 



Hydnocarpus Wightiana, Blume 


Syn. H. inebrians , Wall. 

References. Gamble, Man. Ind. Timb., 42; Talbot, For. JF1. Bom., i. 79; Brandis, 
Ind. Trees, 42; Troup, Silv. Ind. Trees, i. 13; Power, F. B., and Barrowcliff, M., The 
Constituents of the Seeds of Hydnocarpus Wightiana and Hydnocarpus anthelminthicaj 
Jour. Chem. Soc. (London), lxxxvii, pt. i, 884, 1905. 

VernacularNames. Bom.Mar. Kastel, kansel, Jciti, kabamle, kawti ; Kan. Toratti, 
surti, suranti ; Mad. Tam. Maravatti ; Trav. Hills Kadi nirvitti ; Mai. Niratti niralam. 
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^ Size and General Distribution. Gynocardia consists of but a single species, 
G. odorata, R. Br., a large evergreen tree of eastern India, Burma, and Siam. The 
oil from the seeds has been confused with the ‘true 5 chaulmoogra oil used in 
combating leprosy. 

Timber Species. 1 . G. odorata , R. Br. 

General Features of the Wood. See under ‘species 
Remarks. See under ‘species’. 


Gynocardia odorata, R. Br. 


Syn. Chaulmoogra odorata , Roxb. 

References. Gamble, Man. Ind. Timb., 41; Brandis, Ind. Trees, 40, 700, 721; 
Troup, Ind. Woods and Uses, 160; Watt, Com. Prod. Ind., 546,1067; Power, F. B., and 
Barrowcliff, M., The Constitution of the Seeds of Gynocardia odorata , Jour. Chem. Soc. 
(London), lxxxvii, pt. i. 896, 1905; Power, F. B., and Lees, F. H., Gynocardin, a New 
Cyanogenetic Glucoside, Jour. Chem. Soc. (London), lxxxvii, pt. i. 349, 1905. 

Vernacular Names. Ass. Lemtan ; Beng. Chaulmugri, petarkura; Nep. Kadu. 

Habit and Distribution. A moderate-sized evergreen tree of North and 
Eastern Bengal, Assam, Chittagong, and Burma. Grows with a straight cylindrical 
bole, yielding logs 12 ft. long, with a mid-growth of 3 ft. 6 in. and over. C. J. Row- 
botham reports that in the Caehar Division the stem is from 25 ft. to 35. ft. in 
length, and 4 ft. to 6 ft. in girth, but that the bole is often not straight. It is very 
uncommon in Chittagong. 

Supplies. The supplies, according to Messrs. Rowbotham and Thomas, in 
Caehar and Lakhimpur respectively are very limited. 

General Characteristics of the Wood. Pale yellow to light brown, often 
becoming darker from fungal sap stain, lustrous when first exposed, with smooth 
feel, without characteristic odour or taste, very light (sp. gr. approx. 0-46), inter¬ 
locked- and tough-grained, fine-textured. 

Structure of the Wood. 

Growth rings variable in thickness and hence of irregular contour, 5-12 per inch. 

Vessels small, the orifices not distinct with the naked eye, slightly larger in the early 
portion of the ring but exhibiting no great variation in size, open, with contiguous rays 
on one or both sides, forming fine inconspicuous vessel lines along the grain, solitary and 
in radial rows of 2-5 (generally 2 -3), rarely in clusters of 4-5, evenly distributed, 11-16 
per mm. 2 ; vessel segments 650-1,630^ long, thin-walled, oblique at the ends and 
frequently long-tailed, the largest 125-150 y in diameter; perforations simple, oblique ; 
inter-vessel pits numerous, not in horizontal rows, orbicular to oval or somewhat angled 
through crowding, with broad border and short (punctate) orifice, the maximum long 
diameter 8-10 jx; pits leading to contiguous rays numerous to each ray cell, reticulately 
grouped, rounded and frequently oval or linear-elliptical, with broad orifice and narrow 
border, the maximum diameter sometimes 30 /x; tyloses not observed. 

Parenchyma absent. 

Fibres non-libriform, coarse, angled and frequently squarish or rectangular in the 
transverse section and arranged in radial rows separating the narrow, close wood rays, 
non-gelatinous, septate, 1,000-2;700ft long, 40-45/x in diameter; walls thick (3*5-10/x), 
narrower than the lumen; inter-fibre pits numerous, most abundant on the radial walls, 
bordered, with short, slit-like, nearly vertical orifice; inter-cellular spaces frequent; 
infiltration not observed. 
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llmjs not visible with the naked eye, fine, close (9-12 per mm.), separated by 1-5 
(mostly 1-3) fibres (t), of the same colour as the background forming a high but incon¬ 
spicuous fleck on the radial surface, 1-3 (mostly 1-2) seriate, heterogeneous, the largest 
35-60 p wide and 40 plus cells and 2,000 plusp high; the ‘ upright’ cells attain a maximum 
height of 60-90 /i; pits leading to contiguous vessels numerous to each ray cell, reticulately 
grouped, rounded and frequently oval or linear-elliptical and horizontally orientated, 
with broad orifice and narrow' border, the maximum diameter sometimes 30 a • infiltra¬ 
tion scanty, light brown (possibly of fungal origin); crystals occasional, solitary 

Summary. A light, medium hand, interlocked and tough-grained , fine-textured, pale 
yellow or light brown wood; frequently discoloured by fungal stain; resembles super- 
neially the wood of Hydnocarpus Wightiana, Blume, but may he distinguished by 
its greater softness, interlocked grain, simple vessel perforations, and coarser fibres• 
a timber of the third class. 

Material. Gamble Specimen, No. 6177. 

Mechanical Properties. Wt. at 12 per cent, moisture content 29 lb. per c ft 
No tests have as yet been carried out at Dehra Dun. The wood is moderately hard, 
and tougher than the average hardwood of India. 

Seasoning. A. if . Lhomas states that the timber seasons well and evenly • on 
the other hand, the process is slow. The timber is generally converted green. ‘From 
samples examined it was found that the timber, when seasoned in the log developed 
end-splits. * 

Durability and Adaptability to Treatment. The timber is fairly durable 
as posts and is not liable to msect or fungus attack. As posts it is said to remain 
green for a long time, ten yearn and upwards (A. R. Thomas). As far as is known 
the timber has never been treated with antiseptics. 

Working Qualities. Easily sawn when green, but more difficult to convert if 
the timber is allowed to season. On the lathe it turns distinctly well and finishes 
to ft good surface. Though the timber turns well it is not a typical turnery wood 

Uses, Present and Prospective. Heinig states that the timber is used in 
• i g °i ng f ° r du . gouts ' In Assam it is used by villagers as posts and wall boards 
for }1 lanking 68 ' A ^ COnstractional timber for general purposes and especially 

HYDNOCARPUS, Gaertn. 

References. Brandis, Ind. Trees, 41; Hooker, FI. Bri. Ind. 196 • Hevne Nnti 
Plan ten, 2. Druk, u. 1316; Kanehira, Idem Phil. Woods, 2; Brill, H. c!, Hydnocarpus 
venenata , Gaertn.; False Chaulmoogra, Phil. Jour. Sci., Sec. A xi No 2 iqi«. 't> 

J. F., The Chaulmoogra Tree and Some Related Species, U.S.D.A., Bull. 1057, 1922. ’ 

Size and General Distribution. Hydnocarpus includes about 12 species of 

Archinebfr^T rT ^ J&Va ’ the damans, and the Mergui 

Archipelago. Two Indian species are timber trees of the third class 

Timber Species. 1. H. alpina, Wight; 2. H. Wightiana, Blume." 

General Characteristics op the Wood. Variable in colour, somewhat 
lustrous to dull, working smooth, without characteristic odour or taste, light to 
moderately heavy, soft to hard, straight or sometimes curly grained, fine-textured 
Growth rings not distinct. Vessels numerous, small to very small generally in 

lattked^rf^ 2 t V>: VeS !?f egmentS l0ng ’ With ,arge “ter-vessel pits fmd oblfque 
latticed perforations with few or many bars; tyloses present, large, plugging but 
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Habit and Distribution. A moderate-sized, evergreen tree, straight, the 
stem often fluted, found on the West Coast from the Konkan southwards, in 
North Kanara, and in Malabar It does not grow to a large tree in Kanara, rough 
squares 10 ft. to 15 ft. with 8-10 inch sides being available. 

Supplies. Supplies very limited, both in the Kanara, Mangalore District, and 
in Malabar. 

General Characteristics of the Wood. Whitish but generally discolouring 
to a brownish-grey (fungal sap-stain) and becoming streaked, somewhat lustrous 
when first exposed, with smooth feel, without characteristic odour or taste, light 
(sp. gr. approx. 0-54), straight-grained, even and fine-textured. 

Structure of the Wood : 

Growth rings wanting or scarcely distinct and approximately 12 per inch. 

Vessels small, the orifices not distinct with the naked eye, exhibiting no variation 
in size to conform to growth rings, open or plugged at intervals by large, frequently 
solitary tyloses, generally with contiguous rays ou both sides, forming fine vessel lines 
along the grain which contain sparse tyloses, solitary and in radial tows of 2-4, occasion¬ 
ally in double rows, tangentially paired, or clustered, evenly distributed, 25-40 per mm. 8 ; 
vessel segments 600-1,960 p long, thin-walled, with oblique ends, the largest 100-125 p 
in diameter; perforations scalariform, oblique, with 12-50 (av. 24) fine bars; inter-vessel 
pits fairly large, in horizontal rows, with broad border and narrow horizontal orifice, 
occasionally uniting to form scalariform pits, the long diameter 6-8 p; pits leading to 
contiguous rays numerous to each cell, oval and reticulately grouped or confluent 
forming scalariform horizontally orientated pits which are often 30-35 p in diameter; 
tyloses fairly abundant, large, globose, plugging but not occluding vessel cavities. 

Parenchyma absent. 

Fibres non-libriform, coarse, angled and frequently squarish in the transverse sec¬ 
tion and aligned in radial rows separating the narrow, close wood rays, non-gelatinous, 
septate, 970-2,450 p long, 30-40 p wide; walls thick (6-8 p) hut the lumen wider than the 
walls through the median portion of the fibre; inter-fibre pits mostly confined to the 
radial walls, numerous, oval, bordered with narrow, short, nearly vertical orifice, the 
long diameter 4-6 /z ; infiltration, not observed. 

Rays not visible with the naked eye, fine, very close (10-15 per mm.) and making 
up an appreciable volume of the wood, separated by 1-5 (mostly 1-2) fibres, of the same 
colour as the background forming a high, inconspicuous fleck on the radial surface, 
1-3 (mostly 1-2) seriate, heterogeneous, the largest 35-45 /x wide and 50 plus cells and 
2,000 plus fi high; the ‘upright’ cells attain a maximum height of 80 p; pits leading to 
contiguous vessels numerous to each cell, oval and reticulately grouped or confluent 
forming scalariform horizontally orientated pits which are often 30-35 /x in diameter; 
infiltration scanty; crystals frequent. 

Summary . A light, straight-grained, even and fine-textured, white or brownish-grey 
wood; similar to Hyduocarpus alpitia, Wight, but lighter in colour and weight, softer and 
eoarser-textured; a timber of the third class. 

Mechanical Properties. Wt. at 12 per cent, moisture content 35 lb. per e. ft. 
No tests have as yet been carried out on this timber at Dehra Dun; it is, however, 
fairly soft. Gamble quoting Bourdillon gives P — 464. 

Seasoning. The local Forest Officers recommend green conversion^ followed 
by open stacking under cover. The timber seasons without cracking, but is very 
liable to warp and to discolour grey-brown, and might therefore with advantage 
be tested in drying kilns. 
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Durability and Adaptability to Treatment. Not durable, liable to both 
insect and fungus attack. 

Working Qualities. Saws easily, working to a good finish with a very smooth 

surface. . 

Uses, Present and Prospective. It is not considered of any value in North 
Kanara. In Malabar logs are occasionally floated out with other jungle woods 
and converted into inferior scantlings and packing-case wood. It is classed as 
good firewood on the West Coast. Large logs are rarely extracted, as the seeds 
yield a very valuable medicinal oil. A good class board wood if carefully seasoned. 

HOMALIUM, Jacq. 

References. Brandis, Ind. Trees, 344; Hooker, FI. Br. Ind., ii. 595; Nordlinger, 
Querschnitte, Bd. vii (1876), 29; Heyne, Nutt. Planton, 2 Druk, iii. 1139-1140; Moll, 
Mik. Holzes, iii. 624-631; Foxw., Com. Woods Mai. Penin., 123; Ridley, Timb. Mai. 
Penin., Agr. Bull. Str. and Fed. Mai. States, n. ser., i (1902), 180; Ridley, FI. Mai. Penin., i. 
834; Lecomte, Bois Indo-Ch., 176; Foxw., Indo-Mal. Woods, 521-522; Kanehira, Iden. 
Phil. Woods, 37; Schn., Com. Woods Phil., 174; Whitford, Phil. For., ii. 78; Kanehira, 
Anat. Char. Form. Woods, 116; Unwin, W. Afr. For. and Forestry, 55, 88 , 366; Record, 
Timb. Trop. Amer., 451; Engler u. Prantl, 2 Auf)., xxi. 425. 

Size and General Distribution. Homalium. includes over 140 species of 
trees and shrubs, widely distributed throughout the tropics, with numerous 
representatives in Africa, the Indo-Malayan region and in tropical America. At 
least 10 species are native to India and Burma. H. tomentosum, Benth., which is 
the source of the Burmese lance wood of the traders a timber tree of the second class. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 

Homalium tomentosum, Benth. 

> Syn. Blackwellia lomentosa, Vent. 

References. Gamble, Man. Ind. Timb., 380; Gamble, FI. Mad., iii. 522; Rodger, 
For. Pro. Burm., 30; Brandis, Ind. Trees, 345; Hooker, FI. Br. Ind., ii. 595; Kanehira, 
Anat. Notes Ind. Woods, 13; Pearson, Com. Guide For. Econ. Prod. Ind., 58; Troup, 
Silv. Ind. Trees, ii. 611; Troup, Ind. Woods and Uses, 166 ; Den Berger, Proef. Bosch., 
Java, Med. xiii. 132; Heyne, Nutt. Planton, 2 Druk, ii. 1140; Kramer, Proef. Bosch., 
Java, Med. xii. 35; Moll, Mik. Holzes, iii. 624; Foxw., Indo-Mal. Woods, 521; Howard, 
Timb. World, 117. 

Trade and Vernacular Names. Burma lancewood. Vern. Burm. Myauk- 
chaw, myaukngo; Sh. Mai-kan-ang ; Kn. Thewalaw. 

Habit and Distribution. A large tree, up to 9 ft. in girth with a 50 ft. 
cylindrical straight stem. Common in Upper and Lower Burma, and scattered in 
Chittagong and in the Ganjam district of Madras. 

Supplies. A very common tree all over Burma as far south as Martaban. 
Rodger estimates the annual yield at 1,000 tons in the log or rough square, in 
average sizes of 30 ft. X12 in. x 12 in. 

General Characteristics of the Wood. Light greyish-white when first 
exposed, ageing to light greyish-brown or pale reddish-brown; heartwood wanting; 
rather dull, working smooth, without characteristic odour or taste, heavy to 
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Structtoe of the Wood : 

Growth rings distinct but inconspicuous, delimited by somewhat denser fibrous 
tissue and slightly smaller vessels in the outer portion of the ring, 15-30 per inch. 

Vessels small to very small, the orifices not distinct without a hand-lens, slightly 
larger in the early portion of the ring but exhibiting no great variation in size to conform 
to growth rings, open or rarely occluded with yellow or yellowish-brown gummy deposits, 
with contiguous rays on one and usually on both sides, forming fine inconspicuous vessel 
lines along the grain containing occasional deposits of gum, solitary and in radial rows 
of 2-6 (mostly 2-4), rarely in short double rows, evenly distributed, 25-50 per mm. 2 ; 
vessel segments 550-1,300 /x long, medium thick-walled, oblique and usualty tailed on the 
ends, the largest 100-145 /x in diameter; perforations simple, oblique at an angle of 
apprcximately 45°; inter-vessel pits numerous, oval or angular through crowding, with 
fairly wide border and linear, nearly horizontal orifice, the long diameter 4-5 /x; pits 
leading to contiguous rays many to each ray cell, orbicular to oval or angular through 
crowding, with fairly wide semi-border and slit-like, horizontal orifice, the long diameter 
3-6 fx ; tyloses not observed; yellow or yellowish-brown gummy inclusions occasionally 
present. 

^ Parenchyma very scanty, paratracheal, confined for the most part to the tangential 
walls of the vessels and frequently wanting altogether, in cambiform row's of usually 
6 units along the grain; cells generally tangentially flattened, the maximum diameter 
30-38 /x; gummy infiltration not observed; crystals wanting; starch deposits occasionally 
present. 

hibres semi-libriform to libriform, angled in the transverse section and arranged in 
radial rows separating the narrow close w'ood rays, somewhat flattened radially in the 
outer portion of the ring forming denser fibrous tissue, non-gelatinous but the walls 
exhibiting layers of stratification, septate, 570-2,100 (average 1,355) /x long, 20-25 /x in dia¬ 
meter ; walls 6-8 fi thick; inter-fibre pits numerous, mostly confined to the radial walls 
and grouped in vertical series, with slit-like, steeply oblique orifice and small court; 
infiltration not observed. 

hays not visible with the naked eye, fine, very close (15-20 per mm.) and seemingly 
making up half of the volume of the wood, separated by 1-5 (mostly 1-3) rows of fibres 
(0> of the same colour as the background forming a light hut inconspicuous fleck on the 
radial surface, 1-5 (mostly 1-3) seriate, heterogeneous, divisible into two types on the 
basis of height; (a) ‘low’ rays occasional, uniseriate, consisting wholly of ‘upright’ cells, 
approximately 6-8 cells and 350/x in height; (b) ‘high’ rays 2-5 (mostly 3-4) seriate, 
35-45 y, wide and consisting wholly of horizontal cells through the median portion, with 
long uniseriate marginal extensions of crystalliferous upright cells above and below, 
frequently united along the grain and then up to 100 or more cells and 3,000 /x in height; 
pits leading to contiguous vessels many to each ray cell, orbicular to oval or angular 
through crowding, with fairly wide semi-border and slit-like, horizontal orifice, the long 
diameter 3-5/x; yellow or yellow-browm gummy deposits sparse; crystals numerous in 
the ‘upright’ cells, solitary or occasionally two in a locule. Moll (Mik. Holzes, iii. 629- 
630) reports these crystals as enclosed in a lignified locule which is joined to the cell wall 
by a lignified rod, and further that the walls of the locules are thinner at the corners 
(corresponding to the corners of the crystal) than on the sides; starch deposits occa¬ 
sionally present. 

Summary. A heavy to very heavy, straight-grained, fine-textured, greyish-white 
to light greyish- or reddish-brown wood; featured anatomically by small pores 
arranged in radial rows of 2-6, extremely sparse paratracheal parenchyma, prismatic 
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thick-walled, fibres aligned in radial rows and narrow, close (separated by 1-3 rows of 
fibres), high rays which form an appreciable volume of the wood. 

Material. Gamble Specimens, Nos. 5768, 5838. 

Mechanical Properties. Wt. at 12 per cent, moisture content 60 lb. per c ft 
The timber has been tested for its strength by L. N. Seaman at Dehra Bun in 
connexion with an oil-well sucker-rod investigation, with the following results’: 


<SL 


Moisture, 

Weight , lb. 

Transverse strength , in lb. per sq. in. 

■percentage 
of weight of 
oven dry wood. 

per c. ft. at 10*7 
per cent, moisture 
content. 

Strength at 
elastic limit. ; 

Breaking 

strength. 

j Modulus of 

elasticity or 
j Young's modulus. 

10-7 

54 

8,630 : 

15,960 

1,872,000 


Compression parallel to grain 

! Crushing at right 
' angles to grain at 
elastic limit , in 

j Hardness , 

Shear , average 
of radial and 
tangential , in 
lb. per sq. in. 

At elastic 
limit , in lb. 

At breaking , i 

in lb. per 

in lb. per 
impression. 

per sq. in. 

sq. in. 

lb. per sq. in. j 

Side. 

End. 

6,205 1 

8,640 

2,125 

2,200 

2,390 | 

1,830 


than Rimma t 1 f Iancewood to be approximately 10 per cent, stronger 
m transverse strength, and the modulus of elasticity and strength 
to withstand compression parallel to the grain to be equal. The two woods diler 
greatly m hardness, teak being less than half as hard as Iancewood. For use as 
sucker-rods the most important factors are strength to withstand shear and 
tested. iengtl1 ’ and m these respects this timber is one of the best that lias been 

Seasoning A most difficult timber to season, as it quickly develops fine long 
Tf 6 T CkS ’ es ^ cMl y down the centre of broad planks 

ffigs wben fl°h th ° t mber has y et to be ascertained; converting the 

°gs when freshly felled and cutting the stock to as small dimensions as per¬ 
missible, followed by close stacking under cover in a well-protected shed give 

matted qh ati3faCt017 re8UltS ' COat “ g thG ends of the actions certaMy helped 
matters with some pieces stored at Dehra Dun C V i j * 

%r*r 

seasoihng! investigation is necessary, both in respect of air- and kiln- 

Durability and Adaptability to Treatment. A durable timber which lasts 
well m exposed positions and is fairly resistant to white ant attack. There are 
no records that it has ever been antisepticallv treated 

Working Qualities. Very hard and difficult to saw, especially when seasoned. 
It works, both by hand and on a machine, to a verv smooth i 

“ >*“ « -»t™ wen on - 

Uses, Present and Prospective. It is used in Pnrm* -p . u ^ » 

used ’ }Ul i T °T- tfet r’ f , Urni . ture ’ masts > and 18 an excellent firewood". Vis soletffiS 
used as planking. It has been tested for oil-well sucker-rnrl* •„ . , , 

enough, but the seasoning difficulty is always present. It is suggested that the 
rod. bo put u S e when .til! quite green, a. it would .ppear unZ^to ^ 
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^timber, seeing that it is always in oil. Samples were sent home to Messrs. 
‘ *arl°w, of London, to be tested for fishing rods, and it was reported as very 
promising; the specimens, however, arrived badly shaken, and it was nearly 
impossible to get a piece suitable for making a rod A valuable timber, and, as 
large supplies are available, every endeavour should be made to determine a 
method by wliich to season it satisfactorily. 
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TAMARICACEAE 


References. Brandis, Ind. Trees, 45; Hooker, FI. Br. Ind., i. 248; Engler u. 
Prantl, 2 Aufl., xxi. 282; Solereder, Sys. Anat. Dicots., i. 113; ii. 833. 


TheTamariskFamily contains 4 genera and approximately 100 species of shrubs 
or small trees, ranging from Europe and the Mediterranean region to eastern Asia 
and India. Tamarix, Linn., after which the family is named, is the most important 
genus. Various species are used extensively as ornamental shrubs for their feathery 
foliage and pink or pinkish-white flowers, and have proved hardy in the temperate 
zones. They thrive well in saline situations, and are to be recommended for sea¬ 
shore planting both for ornament and to hold the soil. Several species contain 
substances of medicinal value, and tannin is sometimes extracted from the bark or 
from insect galls. T. mannifera, Ehrenb., produces manna when infested with 
Coccus manniparus, and this was undoubtedly the manna eaten by the Israelites 
in the wilderness. 

For description of the woods of this family, see under Tamarix. 


TAMARIX, Linn. 

References. Brandis, Ind. Trees, 45; Gamble, Man. Ind. Timb., 46; Troup, Silv. 
Ind. Trees, i. 16; Troup, Ind. Woods and Uses, 253; Piccioli, Tech. Legno., 18.5, 232, 
244; Saint-Laurent, Bois D’Algerie, Tome i, 9 e Fasc., 404. 

Size and General Description. Tamarix includes about 75 species of small 
or moderate-sized trees and shrubs with scale-like, often imbricated leaves, widely 
scattered from the eastern Mediterranean region through southern Europe, eastern 
Asia, India, and Africa. Six species are indigenous to India. 

Timber Species. 1 . T. articulata, Va,hl. 

General Features of the Wood. White, pale yellowish, pinkish, or reddish- 
white, sometimes darker near the centre of the tree; heartwood not distinct; 
« lustrous, with rough feel, without characteristic odour or taste, moderately heavy! 
moderately hard but weak and brittle, more or less twisted and fibrous-grained! 
coarse-textured. Growth rings faint or indistinct. Vessels small to moderate-sized,’ 
generally in small groups between the wide rays which are separated by extensive 
tracts of fibrous tissue; vessel-segments short (annular), truncate, thin-walled 
with numerous minute pits and simple perforations. Parenchyma abundant’ 
paratracheal, often uniting the vessels laterally with the wood rays, the cells 
undivided along the grain or mostly in cambiform rows of two. Fibres medium 

fine, extremely short. Rays broad and low, forming a conspicuous lustrous fleck 
on the radial surface. 

Remarks. Tamarix is not important as a source of timber. The woods are 
brittle, twisted-grained, coarse-textured, difficult to season, and perishable. 


Tamarix articulata, Vahl 

Syn. T. orientalis, Forsk. 

References. Gamble,Man. Ind. Timb., 46 ; Talbot, For. FI. Bom., i. 86 ; Parker For 
Fl. Punj., 26 : Punj Agr Jour., xiv, pt. v,758; Brandis, Ind. Trees, 46; Pearson, Com. 

o?, COn ‘ d -’ 1325 Tr ° Up - Silv - lDd * Trees > ** 18 1 Troup, Ind. Woods 

ana uses, juOo, 



■* ^ ! <** * ji¬ 


ao x) 

16. TAMARIX ARTICULATA, VAHL 


MAP 

SHOWING DISTRIBUTION 


P"B I H A R P-A 
„ AND BEN^AL 
^ORISS A 


"^A/TR A'* 


Andaman/ 
islands 1 


Scale of Miles 
200 400 600 Miles 





miSTfty. 



one space = millimetor = 100 microns (/x) — i nc h 


(HO x) 


Photomicrograph by H. P. Brown 


« 


16. TAMAR! X ARTICULATA, VAHL 





































































TAMARICACEAE 


41 


Vernacular Names. Sind. Asreli; Punj. Farash, frash, pharwan, uhm. 

Habit and Distribution. A moderate-sized tree, up to 60 ft. in height, and 
occasionally attaining a girth of 6 to 7 ft., old trees usually hollow. An extremely 
valuable tree, growing where few other species can exist. Found in the plains of 
the Punjab, Sind, Baluchistan, and cultivated in many places. 

Supplies. Supplies available from the Punjab only in irregular sizes and 
amounts. It could not be worked by itself, but were a demand to arise the logs 
could be selected instead of converting them for fuel. Average size 2 ft. diameter 
and 8 to 10 ft. long, but not in large quantities (Parker). 

General Characteristics oe the Wood. White with a faint yellowish tinge; 
heartwood not distinct; lustrous, with rough feel, without characteristic odour or 
taste, moderately heavy (sp. gr. approx. 0-69), more or less twisted and fibrous¬ 
grained, coarse-textured. 

Structure op the Wood: 

Growth rings scarcely distinct, \-l in. wide in young trees, much narrower in older 
trees. 

Vessels medium-sized to very small, very variable in size, the orifices of the largest 
visible with the naked eye, somewhat larger in the early portion of the ring, open, 
forming fairly conspicuous vessel lines along the grain (grouped vessels), the course of 
which is very irregular in the tangential plane, solitary, tangentially or rarely radially 
paired, or in clusters of 3-6 between the wide rays, unevenly distributed and often 
separated by extensive tracts of fibrous tissue, 5-15 per mm. 2 ; vessel segments annular, 
extremely short (100-140 /*), thin-walled, truncate, the largest 175-215 jx in diameter; 
perforations simple, horizontal; inter-vessel pits numerous, crowded, minute, orbicular 
to oval, with wide border and short, horizontal orifice, approximately 3 in diameter; 
pits leading to contiguous rays similar to the inter-vessel pits; tyloses wanting, infiltra¬ 
tion not observed. 

Parenchyma paratraeheal, abundant, forming a 1-several seriate sheath or tract about 
the vessels or vessel groups and generally connecting the vessels laterally with the wood 
rays, storied and the cells then undivided vertically or in short cambiforal rows of 2—4 
(mostly 2) units; transverse diameter of cells 20-50 \i; height of undivided units and of 
cambiform rows approximately 140—150 /x; infiltration not observed; crystals wanting, 
starch deposits abundant in the outer seasonal, rings. 

Fibres non-libriform, medium fine, rounded or angled in the transverse section and 
not arranged in radial rows, forming solid tracts between the vessels and the broad rays, 
non-gelatinous, non-septate, short (500-1,000 /x in length), tapering and much interlaced, 
20-25 fx in diameter; walls 3-5 fx thick; inter-fibre pits mostly confined to the radial walls 
and the enlarged median portion of the fibre, simple, with slit-like, nearly vertical orifice. 

Rays conspicuous with the naked eye, coarse, 2-3 per mm., separated by 10-2O 
fibres (*), forming a broad, conspicuous, lustrous ray fleck on the radial surface, homo¬ 
geneous or nearly so, the largest 15-25 seriate and 200-300 /x wide and 75 plus cells and 
700 plus fi high; pits leading to contiguous vessels minute, orbicular to oval, with wide 
border and short, narrow orifice, approximately 3 /x in diameter; infiltration not observed; 
crystal druses occasional; starch deposits abundant in the outer seasonal rings. 

Ripple marks not evident. 

Summary . A moderately heavy, spiral and fibrous-grained, coarse-textured, white 
or pale yellowish-white wood; featured by medium-sized to small, solitary and grouped 
pores inserted between broad, low rays which form a conspicuous lustrous fleck on the 
radial surface; a timber of the third class. 

Material . Gamble Specimen, No. 6048. 
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Mechanical Properties. Wt. at 12 per cent, moisture content 44 lb. per c. ft 
No strength tests have been carried out on this timber. It is strong and moderately 

Seasoning. It requires care in seasoning; the logs should be converted when 

green the stock open-stacked and protected from the direct rays of the sun and 
from hot winds. 

Durability and Adaptability to Treatment. The timber is not especially 
durable, but lasts far better than the sapwood of Prosopis apicigera (jand) and that 
of Acacia modesta (phulai). It is not rapidly destroyed by small borers (Parker). 

Working Qualities. A close, fibrous-grained timber, moderately hard 
working to a smooth shiny surface; cut on the quarter it presents a most attractive 
silver gram which could be made use of in cabinet work as small inlay panels. 

Lses Present and Prospective. It is used for many purposes, but in certain 
districts there are local prejudices against its use. It is used for agricultural 
implements, 1 ersian wheels, small ornaments, and it appears suitable for broom 
handles, common brush backs, and similar purposes for which beech is used in 
Europe. The twigs are largely used for making baskets. Parker is of opinion that 
a < emand could be created for the wood were a continuous supply available. This 
re says could be easily made available from irrigated plantations, where up to 
now it has been treated as a weed to favour Dalbergia Sissoo (shisham). 
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References. Brandis, Ind, Trees, 48; Gamble, Man. Ind. Timb., 49; Hooker, FI. 
Br. Ind., i. 258; Watt, Com. Prod. Ind., 552-555; Heyne, Nutt. Planten, 2 Druk, ii. 1079- 
1093; Moll, Mik. Holzes, i. 250; Foxw., Com. Trees Mai. Penin., 131; Foxw., Com. Woods 
Mai. Penin., 89, 115, 116; Ridley, FI. Mai. Penin., i. 166; Foxw.. Timb. Br. N. Bor., 24, 
29, 34, 38; Lecomte. Bois Indo-Ch., 121; Brown, Min. Prod. Phil. For., ii. 156,400; iii. 94, 
212, 340; Foxw., Indo-Mal. Woods, 504; Kanehira, Iden. Phil. Woods, 3; Schn., Com. 
Timb. Phil., 157; Whitford, For. Phil., ii. 59. 60; Lecomte, Bois Madagas., 99; Unwin, 
W. Afr. For. and Forestry, 54, 77, 87, et al.; Brown, Sec. Xylem Haw. Trees, 308 ; 
Pfeiffer, Houtsoorten Suriname, i. 390; Record, Timb. Trop. A mer., 436-445; Solereder, 
Sys. Anat. Dicot., i. 120; ii. 836; Engler u. Prantl, 2 Aufl., xxi. 154. 

A tropical family of over 40 genera and approximately 1,000 species of trees, 
shrubs, and a few herbs, widely distributed in both hemispheres. As a group 
these plants are featured by opposite, entire, estipulate leaves and resinous sap. 
A few species are valuable timber trees, but the family is not especially noted 
from this standpoint. The best known timber genus is Calophyllum, which pro¬ 
duces the poon and palo maria of the Indo-Malayan region and the santa 
de maria or palo de maria of the American tropics ( C . Calaba , Jacq.). Gutti- 
ferous trees are cultivated in tropical regions for their dark green, lustrous foliage 
and showy flowers. The acidulous fruits of some species are eaten fresh (mango- 
steen, &c.) and also make excellent preserves, and the rind is a productive source 
of tannin and contains substances of medicinal value. Gum resins and oils which 
are obtained from the resinous sap are used medicinally and in the arts; the 
gamboge of the trade comes from the sap of Garcinia Hanburyi, Hook, f., of Siam, 
and other Garcinia species produce gamboges of inferior grade. The oily or fatty 
seeds of Garcinia and other genera also yield oils which are used for various 
purposes such as illumination, as a substitute for ghi (clarified butter), &c. 

The woods of this family exhibit a wide range of variation in physical properties 
and structure. Growth rings are usually lacking or at least indistinct. The heart- 
wood is distinct in the majority of cases and the colours range through shades of 
pinkish-red, deep red, and reddish-brown, or less commonly, yellowish- or greenish- 
brown. Some of these timbers, such as Mesua ferrea, Linn., are extremely heavy 
and very hard, but the moderately heavy and moderately hard types are common 
(Calophyllum species). The grain varies from straight to broadly interlocked and, 
in the latter instance, a fairly broad stripe is produced on the radial surface. 
The texture varies between coarse and fairly fine. 

The vessels range from very large to small and are often solitary; frequently 
they are few and irregularly distributed, and not uncommonly they are grouped 
in oblique, flame-shaped clusters; where the pits lead to parenchyma a tendency 
toward the scalariform condition is evidenced; the pits leading to contiguous rays 
are large and simple; simple perforations are the invariable rule; sparse tyloses 
are generally in evidence and frequently these have inclusions of gum. Tracheids 
are present and usually form a narrow sheath about the vessels. The parenchyma 
is mostly senate and frequently the tangential bands bear no obvious relation to 
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the vessels. The fibres range from medium fine to fine; they are aligned in definite 
radial rows and are usually flattened tangentially; the inter-fibre pits are simple 
or bordered. The rays are sharply delineated and range from medium fine to very 
fine; they are usually low and of the same general colour as the background, and 
the ray fleck as a result is inconspicuous. Gum canals have been observed in the 
rays of Mammeci and Rheedia. 

The Gutliferae are represented in India by 6 genera and approximately 
45 species. The 8 timber species are grouped in 4 genera. 

CALOPHYLLUM, Linn. 

References. Brandis, Ind. Trees, 53; Gamble, Man. Ind. Tirnb., 56; Hooker, FI. Br. 
Ind., i. 271; Heyne, Nutt. Planted, 2 Druk, ii. 1081-1086; Moll, Mik. Holzes, i. 272-282; 
Foxw., Com. Timb. Trees Mai. Penin., 131, 132, et al.; Foxw., Com. Woods Mai. Penin., 
89; Foxw., Timb. Br. N. Bor., 24; Leeomte, Bois Indo-Ch., 124; Brown, Min. Prod. 
Phil. For., ii. 400; iii. 212; Foxw., Indo-Mal. Woods, 504; Kanehira, Idem Phil. Woods, 
3; Schn., Com. Woods Phil., 157; Leeomte, Bois Madagas., 99,102; Boulger, Wood, 32, 
257, 313; Howard, Timb. World, 42, 43, 71, 119, 246; Pfeiffer, Houtsoorten Suriname, 
392; Record, Timb. Trop. Amer., 439. 

Size and General Distribution. Calophyllum includes nearly 100 species 
of trees with opposite, coriaceous, lustrous, entire leaves featured by many 
straight, close, and evenly parallel secondary veins. Calophyllum species are 
found in the tropics of both hemispheres, but the majority are grouped in tropical 
Asia and the East Indies. Eight are Indian trees and five of these are commercial 
species. 

Timber Species. 1 . Calophyllum Inophyllum , Linn.; 2. Calophyllum tomeMomm> 
Wight; 3. Calophyllum polyanthum , Wall.; 4. Calophyllum Wightianum , Wall.; 
5. Calophyllum spectabile , Willd. 

General Features of the Wood. Pale reddish-brown to dark reddish-brown 
or chocolate-brown, very lustrous, with smooth feel, without characteristic odour 
or taste, light to heavy, soft to moderately hard, usually interlocked-grained 
giving a beautiful roe figure on the quarter section, medium to coarse-textured. 
Growth rings absent or indistinct. Vessels medium-sized to large, forming 
prominent vessel lines along the grain, solitary or paired, characteristically grouped 
in oblique radial lines or clusters; perforations simple; tyloses generally present 
but sparse. Tracheids present, restricted to the immediate vicinity of the vessels. 
Parenchyma zonate, in dark-coloured tangential bands which are more or less 
continuous or interrupted, occur at varying intervals and show as brown streaks 
along the grain. Fibres medium fine, arranged in radial rows. Rays not visible 
with the naked eye, very fine, usually uniseriate. 

Remarks. The woods of the species of Calophyllum are characterized by a 
uniform reddish-brown colour, vessels in oblique radial lines or groups, large sparse 
thin-walled tyloses, wide dark-coloured tangential bands of parenchyma which are 
more or less continuous and extend irrespective of the pores, and extremely fine, 
mostly uniseriate rays. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 

The Indian woods of this genus cannot be separated with a hand-lens 
(10 x). 
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MICROSCOPIC KEY TO COMMERCIAL SPECIES 
An exacting study of the minute features of the five species herein included has 
failed to reveal anatomical departures of sufficient magnitude or uniformity to 
warrant their use in a key. See anatomical descriptions under 'species’. 

Calophyllum Inophyllum, Linn. 

References. Gamble,Man. Ind. Timb.,57; Talbot,For. FI.Bom.,i. 99; Rodger, For. 
Pro. Burm., 4; Parkinson, For. FI. Andam., 87 ; Brandis, Ind. Trees, 54; Kanehira, Anat. 
Notes Ind. Woods, 2; Pearson, Com. Guide For. Econ. Prod. Ind., 31, 128, 138; Troup, 
Silv. Ind. Trees, i. 21; Troup, Ind. Woods and Uses, 96; Beekman, Proef. Bosch., Java, 
Med. v. 92; Den Berger, Proef. Bosch., Java, Med. xiii. 123; Heyne, Nutt. Planten, 
2 Druk, ii. 1082; Kraemer, Proef. Bosch., Java, Med. xii. 63 ; Moll, Mik. Holzes, i. 272; 
Foxw., Com. Tirab. Trees Mai. Penin., 5,132,133; Foxw., Com. Woods Mai. Penin., 116; 
Foxw., Tirab. Br. N. Bor., 38; Brown, Min. Prod. Phil. For., ii. 156, 340; iii. 94, 212; 
Foxw., Indo-Mal. Woods, 504; Kanehira, Iden. Phil. Woods, 3; Schn., Cora. Woods 
Phil., 158; Whitford, For. Phil., ii. 59; Kanehira, Anat. Char. Form. Woods, 33; Brown, 
Sec. Xylem Haw. Trees, 308; Boulger, Wood, 78, 79, 80, 86, 100, 209, 257; Howard, 
Timb. World, 119. 

Trade and Vernacular Names. Poon. Vern. Beng. Sultana champ ; Bom. 
Mar. Undi, surangi ; Kan. Vuma, hona.pinckai ; Burm. S. Tenn. Paungnyit,ponnyet ; 
Shan. Hpang ; Mad. Tam. Pinnay, punnai ; Tel. Puna , punas ; Uriya, Poonang. 

Habit and Distribution. A moderate-sized tree in most localities, attaining 
a large size in S. Tenasserim. Found along the coast above high-water mark and 
in the mangrove forests of Burma, down the West Coast from the Konkan south¬ 
wards, along the Orissa Coast, common in Tenasserim and in the Andamans. 
On the West Coast and in the Andamans it is often found as a short-stemmed 
spreading tree with a crooked stem. In S. Tenasserim it grows with a clean straight 
bole to 30 ft. and over in length, and to a large girth. 

Supplies. Supplies on the West Coast are restricted, as the tree is preserved, 
owing to the value of its seed; moreover, only small logs are available, from 12 ft. 
in length and 4 ft. in girth. The same may be said of the Andamans, except that 
the tree attains a greater girth. Moderate supplies of large logs are available from 
S. Tenasserim . 

General Characteristics of the Wood. Sap wood pale reddish-white; 
heartwood reddish-brown with darker streaks (zonate parenchyma); lustrous, with 
smooth feel, without characteristic odour or taste, light to heavy (sp. gr., Gamble 
Specimen, No. 5912 from North Mangalore = 0-55; Gamble Specimen, No. 5925 
from S. Kanara District = 0*90), interlocked-grained in fairly broad bands, 
medium-textured. 

Structure of the Wood : 

Growth rings absent. 

Vessels large to medium-sized, the orifices of the larger barely visible with the naked 
eye, exhibiting no variation in size indicative of seasonal rings, characteristically grouped 
in oblique radial lines or clusters, partially occluded with tyloses, forming conspicuous 
but irregular vessel lines along the grain, solitary, irregularly distributed and generally 
embedded in the fibrous tissue, rarely wholly or in part in the zonate parenchyma, 2-9 
per mm. 2 ; vessel segments 590-1,200 p long, thin-walled, truncate or tailed, the largest 
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240-290 fi in diameter; perforations simple, nearly horizontal to oblique; pits leading 
to contiguous tracheids grouped in vertical strips, oval, with wide border and short, slit- 
like, somewhat oblique orifice; pits leading to contiguous rays large, simple, often 
vertically elongated or occasionally small and semi-bordered; tyloses abundant but not 
copious, large (a single tylosis frequently filling a vessel segment), pale brown, thin- 
walled. 

Tracheids paratracheal, forming a 1-several (mostly 1-2) seriate sheath about the 
vessels which is only interrupted by rays contiguous to the vessel, occasionally uniting 
proximate vessels, 420-950 p long, approximately 25 p in diameter, with numerous oval, 
broadly bordered pits with slit-like, somewhat oblique orifice. 

Parenchyma zonate in more or less continuous or interrupted, somewhat sinuate, 
ragged, concentric, tangential bands which bear no obvious relation to the vessels; bands 
1-6 (mostly 3-5) seriate, 12-50 per in.; radial diameter of cells 25-35 p ; tangential 
diameter 13-25 p ; reddish-brown gummy infiltration very abundant, the parenchyma 
cells en masse appearing dark; crystals frequent, solitary in locules resulting from the 
further division of parenchyma cells; occasionally the locules contain a greyish 
crystalline mass. 

Fibres non-libriform, medium fine, generally rounded and somewhat flattened 
tangentially in the transverse section, in radial rows forming extensive solid tracts 
between the vessels, zonate parenchyma, and the rays, non-gelatinous, non-septate, 
760-1,330 p long, 6-12 p in diameter radially, 12-20 p tangentially ; walls 3-4 p thick; 
inter-fibre pits sparse, simple, slit-like; reddish-brown gummy infiltration occasional, 
amorphous or granular. 

Pays not visible with the naked eye, extremely fine, close (9-14 per mm.), separated 
by 1-10 rows of fibres, darker than the background forming a low, inconspicuous fleck 
on the radial surface, 1-2 (mostly 1) seriate, heterogeneous, the largest 20-27 p wide, and 
15-25 cells and approximately 300 p high; pits leading to contiguous vessels large, simple, 
often vertically elongated or smaller and semi-bordered; reddish-brown gummy infiltra¬ 
tion very abundant; crystals occasional. 

Summary . A light to heavy, broadly interlocked-grained and medium-textured, 
reddish-brown wood; featured anatomically by solitary or rarely paired pores grouped 
in oblique radial lines or clusters, concentric bands of zonate parenchyma which bear 
no obvious relation to the pores, medium fine fibres arranged in very definite radial 
rows, and extremely fine, close wood rays which form an inconspicuous low fleck on 
the radial surface; a timber of the second class. 

Material. Gamble Specimens, Nos. 5912, 5925. 

Mechanical Pbopeeiies. Wt. at 12 per cent, moisture content 38 lb. per c. ft. 
(N. Mangalore). It is thought that this figure is on the low side, as slight fungus 
attack was noticed in the specimens. 58 lb. per c. ft. (S. Kanara). The timber is 
fairly strong, its transverse strength being within 24 per cent, of that of teak. 
Tests carried out by Professor Everett at the Civil Engineering College, Sibpur, 
gave the following results: 


Transverse strength , in lb. per sq. in. 



Modulus of 

Crushing strength parallel 

Breaking 

elasticity or 

to the grain , in lb. per 

strength. 

Young's modulus. 

sq in. 

9,340 

1,060,000 

6,540 


Seasoning. Rodger states that the timber seasons w r ell, and that is my own 
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experience; it is, however, somewhat liable to develop short surface cracks. 
S. N. T. Ratnagar advocates salt-water seasoning. In Kanara the trees are pre¬ 
served for the seed, and only dead or dying trees are felled, and the timber from 
these is excellent. 

Durability and Adaptability to Treatment. The wood is said to be 
durable, especially in water. M. S. Tuggarse states that he has seen planks in 
boats said to be 100 years old. Not very liable to insect attack. 

Working Qualities. The timber saws without difficulty and works to a fine 
surface, but to obtain a good surface considerable care has to be taken, due to the 
interlocked nature of the grain. It takes a very fine polish. 

Uses, Present and Prospective. It is used on the West Coast and in the 
Andamans for ship-building, especially for keels and for pulley blocks. It is also 
used for construction of country craft in Burma. Rodger states it is used for 
house building, yokes and cabinet work. In appearance it is attractive, due to 
the alternating light and dark lines of tissue, giving it a somewhat bizarre 
appearance. In this connexion its use might be extended, especially for panelling, 
surrounded by a darker wood for the frames. 

Calophyllum tomentosum, Wight 
Syn. C. datum, Bedd. 

References. Gamble, Man. Ind. Timb., 57; Talbot, For. FI. Bom., i. 100; Ind. For. 
Rec., ix, pt. v, 27; Brandis, Ind. Trees, 54; Kanehira, Anat. Notes Ind. Woods, 2; 
Pearson,Com. GuideFor. Econ. Prod. Ind., 31; Troup, Silv. Ind. Trees, i. 21; Troup,Ind. 
Woods and Uses, 98; Foxw., Indo-Mal. Woods, 504; Boulger, Wood, 183, 257; Howard, 
Timb. World, 43. 

Trade and Vernacular Names. Poon or Poonspar. Vern. Bom. Mar. 
Nagari ; Kan. Shrikonay, surhoni ; Mad. Mai. Punnapay, Tam. Pongu ; Trav. 
Hills, Viri. 

Habit and Distribution. A very large tree, with a long, straight, cylindrical 
stem, often attaining 15 ft. in girth and upwards of 80 ft. to the first branch. 
Talbot states that trees 150 ft. high and 15 ft. girth are not uncommon on the 
Mulamune Ghat in S. Kanara. Found in the evergreen forests of the Western 
Ghats from N. Kanara to Travancore. Common in the forests near Gairsoppa 
Falls, associated with Eugenia kanarensis and Dipterocarps, also in the Tillichery 
Ghat forests. 

Supplies. Large supplies are available at West Coast ports. At one period of 
the war there were over 10,000 logs of poonspar lying in Bombay, some of the 
timber being 60 ft. long and squaring to over 24 in. C. E. Simmons states that from 
the Chennat Nair Reserve, near Ovalakkot, in Madras, the estimated annual 
yield is 42,800 c. ft., while that from the Urti Block, Makut, Coorg, is 21,000 c. ft., 
per annum. The total annual out-turn from Coorg is put at 450 tons, in logs of 
35 ft. length and about 7 ft. girth. 

General Characteristics of the Wood. Sap wood pale reddish-white; 
heartwood pale reddish-brown with darker streaks (zonate parenchyma); lustrous, 
with smooth feel, without characteristic odour or taste, light (sp. gr. approx. 0-51), 
straight-grained, even and medium-textured. 
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Structure of the Wood: 

Growth rings absent. 

Vessels large to medium-sized, the orifices of the larger visible with the naked eye, 
exhibiting no variation in size to indicate seasonal rings, characteristically grouped in 
oblique radial lines or clusters, partially occluded with tyloses, forming very conspicuous 
dark brown vessel lines along the grain containing occasional clumps of tyloses, solitary 
or rarely two contiguous, irregularly distributed and generally embedded in the fibrous 
tracts, rarely wholly or in part in tho zonate parenchyma, 2-7 per mm. 2 ; vessel segments 
480-1,150 p long, thin-walled, truncate or tailed, the largest 200-260 p in diameter; 
perforations simple, nearly horizontal to oblique; pits leading to contiguous traclieids 
grouped in vertical strips, oval, with wide border and short, slit-like, somewhat oblique 
orifice; pits leading to contiguous rays large, simple, often vertically elongated, or 
occasionally small and semi-bordered; tyloses sparse, large, thin-walled, reddish-brown. 

Tracheids paratracbeal, forming a 1-several (mostly 1) seriate sheath about the 
vessels which is only interrupted bv rays contiguous to the vessel, occasionally uniting 
proximate vessels, 680-1,160 p long, the largest approximately 25 p in diameter, with 
numerous oval, broadly bordered pits with slit-like, somewhat oblique orifice. 

Parenchyma zonate in more or less continuous or interrupted, somewhat sinuate and 
ragged, concentric, tangential bands which bear no obvious relation to the vessels ; bands 
2-9 (mostly 4-7) seriate, 12 or more per inch; radial diameter of ceils 35-45 p; tangential 
diameter 15-30 p ; reddish-brown gummy infiltration copious ; crystals not observed. 

Fibres non-libriform, medium fine, generally rounded and somewhat flattened 
tangentially in the transverse section, in radial rows forming solid tracts between 
the vessels, zonate parenchyma, and the rays, lion-gelatinous, non-septate, 500-1,680 p 
long, 10-17 p in diameter radially, 15-25 p tangentially; walls 3-4pthick; inter-fibre 
pits sparse, simple, slit-like; reddish-brown gummy infiltration scanty. 

Rays not visible with the naked eye, extremely fine, close (8-14 per mm.), separated 
by 1-10 rows of fibres, somewhat darker than the background forming a low, incon¬ 
spicuous fleck on the radial surface, uniseriate, heterogeneous, the largest 20-27 p wide 
and 10-20 cells and approximately 400 p high; pits leading to contiguous vessels large, 
simple, often vertically elongated or occasionally small and semi-bordered; reddish- 
• brown gummy infiltration copious; crystals not observed. 

Summary. A light, straight-grained, even and medium-textured, reddish-brown 
wood; similar to the other Indian species of Calophyllum hut straighter-grained and hence 
the easiest to season; a timber of the first class. 

Material: Gamble Specimens, Nos. 5913, 5931, 5955, 5981. 

Mechanical Properties. Wt. at 12 per cent, moisture content 33 to 41 lb. 
per c. ft. The timber is strong and elastic, and fully equal to teak in this respect. 
As regards hardness it is better than teak; taking the hardness of teak a,s 1, 
poonspar is 1-58 on the side and 1*79 on the end, while the proportion for shearing 
strength is as 1 is to 1-75. Tests carried out by L. N, Seaman, under Project No. 1, 
gave the results shown in the table below. 

Earlier tests gave shrinkage values of 3*9 per cent, radial and 5-7 per cent, 
tangential of the size of the green timber. 
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Impact bending 
strength at elastic 
limit, in lb. -per 
sq. in. 

Compression parallel to grain. 

Crushing at right 
a?igles to gram at 
elastic limit, in 
lb. per sq. in. 

Hardness, 
in lb. per 
impression. 

Shear, average 
of radial and 
tangential , in 
lb. per sq. in. 

At elastic 
limit, in lb. 
per sq. in. 

At breaking , 
in lb. per 
sq. in. 

Side. 

End. 

15,465 

4,420 

7,340 

1,050 

1,210 

1,570 

1,040 


Further tests on railway sleepers under Project No. IV, by L. N. Seaman, gave 
the following results: 


Sleepers. 

Spike-pulling. 

Compression 
perp. to 
grain, 
in lb. 

Side 

hardness, 
in lb. 

Pre-bore. 

Elastic 
limit, 
in lb. 

Max. load, 
in lb. 

Untreated 

Treated 

£ in. 
i ia. 

2,375 

3,300 

\ 

5,875 1 936 

6,350 j 1,000 

1,165 

1,160 


A selected parcel of 10 tons was sent home to be tested for runners for wings of 
aircraft. It was never put into use, due to the termination of the war. From tests 
carried out at the Forest Research Institute, the results came up to specification. 

Seasoning . Surface cracking negligible, and our own experience is that the 
timber has little tendency to warp or twist and that it is not often damaged by 
insects or fungus while seasoning; the local forest officers are of opinion that it is 
liable to warp in the plank. It was found that it seasoned rather better in the log 
than in any other form (hid. Far. Rec., ix, pt. v, 27). Splitting occurs in wide 
planks, and this was the only significant defect recorded in these experiments. 
The timber kiln-seasons fairly well, requiring low temperatures. It darkens 
somewhat in colour by artificial seasoning. 

Durability and Adaptability to Treatment. The timber lasts well in 
water and under cover. As sleepers it was tried by the S. Madras Railway and 
began to fail in its fifth year. The sapwood treats well, the heartwood will take up 
about 4 lb. per c. ft. of creosote. It should prove a fairly reliable sleeper after 
treatment (J. Warr.). 

Working Qualities. An ornamental timber which on the quarter shows 
fine straight, and on the tangent cut, broader wavy lines. It is easy to work and 
finishes well, taking a good polish. 

Uses, Present and Prospective. The wood is now used for bridge work and 
building by the Public Works Department. It is especially useful for ceiling boards, 
rafters, planking, cheap furniture, and as masts and spars, long logs being especially 
prized. C. E. C. Cox states that it is used as head boards in the Kolar Gold Mines. 
Samples of poon were tested for opium chests at Patna, and the timber was 
considered to be fairly suitable for the purpose. The Elgin Mills, Cawnpore, 
have passed the timber as suitable for tent poles; it was also passed elsewhere 
as provisionally suitable for mathematical instruments, such as set squares. 
F. J. Colley, of the New Malabar Timber Yards and Sawmill Co., Ltd., states 
that this timber is shipped in large quantities from the West Coast ports to 
Bombay and Karachi, where it is sold as ‘Malabar Red Pine’, in competition with 
imported Baltic pines and gurjun from Burma, and used for the same purposes. 
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Boon was exhibited at the British Empire Exhibition of .1924, being used for 
the outside planking of a 25 ft. motor canoe, and in the same way on a boat 
plying on the lake. 

Poon is a timber which requires careful grading for special purposes. There are 
two distinct classes, a very limited quantity of very long, straight-grained material, 
generally of lighter colour, which meets aircraft specifications, while the majority 
of the timber, of a darker red colour, has a heavily interlocked fibre. In passing 
timber for aircraft purposes during the war, 10 tons of the former class were with 
difficulty obtained out of a hundred tons from which to select. 

Calophyllum polyanthum. Wall. 

References. Gamble, Man. Ind. Thnb., 58; Brandis, Ind. Trees, 54; Troup, Ind. 
Woods and Uses, 97. 

Vernacular Names. Beng. Kandeb , Icamdob ; Nep. Kironli ; Lepcha. Sunglyer. 

Habit and Distribution. A large evergreen tree of eastern Bengal, the 
Chittagong Hill Tracts, Khasia Hills, Pegu Yomas, and Martaban up to 5,000 ft. 
In the Bengal Terai it grows with a cylindrical stem up to 40-60 ft. to the first 
branch. 

Supplies. Fair quantities available from the Kasalong reserve in Chittagong, 
and easily extracted to the above-named port, down the fine floating stream 
available. In eastern Bengal the supply is limited. 

General Characteristics op the Wood. Sapwood pale reddish-white; 
heartwood light reddish-brown to brown with darker streaks (zonate parenchyma); 
lustrous, with smooth feel, without characteristic odour or taste, light (sp. gr. 
approx. 0-51), interlocked-grained in fairly broad bands, medium-textured. 

Structure of the Wood: 

Growth rings absent. 

Vessels very large to large, the orificeB of the larger plainly visible with the naked 
eye, exhibiting no variation in size to indicate seasonal rings, characteristically grouped 
in oblique radial lines or clusters, partially occluded with tyloses, forming very con¬ 
spicuous vessel lines along the grain containing occasional clumps of tyloses, solitary or 
rarely two contiguous, irregularly distributed and generally embedded in the fibrous 
tracts, rarely wholly or in part in the zonate parenchyma, 2-7 per mm. 2 ; vessel segments 
350-990 p long, thin-walled, truncate or tailed, the largest 250-300 /z in diameter; 
perforations simple, nearly horizontal to oblique; pits leading to contiguous tracheids 
grouped in vertical strips, oval, with wide border and short, slit-like, somewhat oblique 
orifice; pits leading to contiguous i;ays large, simple, often vertically elongated or 
occasionally small and semi-bordered; tyloses sparse, large, thin-walled, reddish-brown. 

Tracheids paratraeheal, forming a 1-several (mostly 1-2) seriate sheath about the 
vessels which is only interrupted by rays contiguous to the vessel, occasionally uniting 
proximate vessels, 030-1,200 /z long, approximately 25/x in diameter, with numerous 
oval, broadly bordered pits with slit-like, somewhat oblique orifice. 

Parenchyma zonate in more or less continuous or interrupted, somewhat sinuate, 
ragged, concentric, tangential bands w r hich bear no obvious relation to the vessels; 
bands 1-6 (mostly 3-5) seriate, 12 or more per inch; radial diameter of cells 25-40 /a; 
tangential diameter 15-30/z; reddish-brown gummy infiltration scanty; crystals occa¬ 
sional, solitary in locules resulting from the further division of parenchyma cells. 

Fibres non-libriform, medium fine, generally rounded and somewhat flattened 
tangentially in the transverse section, in radial rows forming extensive solid tracts 
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between the vessels, zonate parenchyma, and the rays, non-gelatinous, non-septate, 
470-1,500 fi long, 10-25 p in diameter radially , 15-25 p tangentially; walls 2-3 p thick; 
inter-hbre pits sparse, simple, slit-like; reddish-brown gummy infiltration scanty. 

Rays not visible with the naked eye, extremely fine, close (9-14 per mm.), separated 
by 1-10 rows of fibres, somewhat darker than the background forming a low, in¬ 
conspicuous fleck on the radial surface, 1-2 (mostly 1) seriate, heterogeneous, the largest 
20-27 p wide and 15-25 cells and 400-500 p high; pits leading to contiguous vessels 
large, simple, often vertically elongated or occasionally small and semi-bordered; reddish- 
brown gummy infiltration abundant; crystals not observed. 

Summary. A light, interlocked-grained and medium-textured, lustrous, light brown 
wood; comparable to C. Inophyllum , Linn., but lighter in weight and with larger, wider 
lumened fibres; a timber of the second class. 

Material. Gamble Specimen, No. 0011. 

Mechanical Properties. Wt. at 12 per cent, moisture content 33 lb. per c. ft. 
No tests have been carried out on this timber; it is, however, strong, elastic and 
hard. 

Seasoning. It is best girdled before felling, while for preparing dugouts it is 
felled green and the logs at once shaped (F. A. Hart). 

Durability and Adaptability to Treatment, F. A. Hart states it to be 
durable, and not liable to white ant attack. 

Working Qualities. The timber works well and can easily be sawn; it is, 
however, somewhat liable to tear up under the plane. Troup states that it takes 
a good polish; it cannot be classed as an ornamental timber. 

Uses, Present and Prospective. It is a good sound timber, used as house 
posts, beams, rafters, dugouts, and in ship-building, for masts and helms. It would 
probably yield a sound sleeper wood after treatment. 

Calophyllum Wightianum, Wall. 

Syn. O. decipiens, Wight 

References. Gamble, Man. Ind. Timb., 58; Talbot, For. FI. Bom., i. 101; Ind. For. 
Rec., ix. v. 27; Brandis, Ind. Trees, 54; Troup, Ind. Woods and Uses, 98. 

Vernacular Names. Bom. Mar. Robbi ; Kan. Irai ; Mad. Tam. Sirapunna, 
cherupinnay; Mai. Purapunna. 

Habit and Distribution. A moderate-sized to large, straight and cylindrical- 
stemmed tree of the Western Ghats from Goa to Travancore. Often found on the 
West Coast, fringing the rivers which flow down from the Ghats to the sea; in 
many localities quite common. 

Supplies. About 100 tons a year available from most Divisions on the West 
Coast if due notice be given, as it can be easily and cheaply extracted. The size 
of the logs is from 15 ft. to 25 ft. in length, with a 5 to 7 ft. girth. 

General Characteristics of the Wood. Sapwood pale reddish-white; 
heartwood pale reddish-brown with darker streaks (zonate parenchyma), lustrous, 
with smooth feel, without characteristic odour or taste, moderately heavy (sp. gr. 
approx. 0 64), somewhat irregular-grained, even and medium-textured. 

Structure of the Wood: 

Growth rings absent. 

Vessels large to medium-sized, the orifices of the larger scarcely visible with the 
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naked eye, exhibiting no variation in size to indicate seasonal rings, characteristically 
grouped in oblique radial lines or clusters, forming rather fine dark brown vessel lines 
along the grain containing occasional clumps of tyloses, solitary or rarely two con¬ 
tiguous, irregularly distributed and generally embedded in the fibrous tracts, rarely 
wholly or in part in the zonate parenchyma, 2-8 per mm. 2 ; vessel segments 400-830 p 
long, thin-walled, truncate or tailed, the largest 200-240 p in diameter; perforations 
simple, nearly horizontal to oblique; pits leading to contiguous traeheids grouped in 
vertical strips, oval, with wide border and short., slit-like, somewhat oblique orifice; pits 
leading to contiguous rays large, simple, often vertically elongated or occasionally small 
and semi-bordered; tyloses sparse, large, thin-walled, reddish-brown. 

Traeheids paratracheal, forming a 1-several (mostly 1) seriate sheath about the 
vessels which is only interrupted by rays contiguous to the vessel, occasionally uniting 
proximate vessels, 300-900 jx long, the largest approximately 25 fx in diameter, with 
numerous, oval, broadly bordered pits with slit-like, somewhat oblique orifices. 

Parenchyma zonate in more or less continuous or interrupted, somewhat sinuate 
and ragged, concentric, tangential bands which bear no obvious relation to the vessels; 
bands 2-9 (mostly 5-7) seriate, 12 or more per inch; radial diameter of cells 20-45/x; 
tangential diameter 23-30 fx ; reddish-brown gummy infiltration copious; crystals not 
observed. 

Fibres non-libriform, medium fine, generally rounded and somewhat flattened 
tangentially in the transverse section, in radial rows forming solid tracts between the 
vessels, zonate parenchyma, and the rays, non-gelatinous, non-septate, 500-1,500 p 
long, 12-14 ix in diameter radially, 12-20/x tangentially ; walls 2-3 /x thick ; reddish- 
brown gummy infiltration scanty. 

Rays not visible with the naked eye, extremely fine, close (10-13 per mm.), separated 
by 1-10 rows of fibres, somewhat darker than the background forming a fine, low, 
inconspicuous fleck on the radial surface, 1-2 (mostly 1) seriate, heterogeneous, the 
largest 20-30 /x wide and 15-25 cells and 400-440 (x high; pits leading to contiguous vessels 
large, simple, often vertically elongated or occasionally small and semi-bordered; reddish- 
brown gummy infiltration abundant; crystals not observed. 

Summary. A moderately heavy, somewhat irregularly grained and medium-textured, 
lustrous, pale reddish-brown wood; of poorer quality than C . spectabile, Willd., or G. 
tomentosum , Wight; a timber of the second class. 

Material: Gamble Specimen, No. 5914. 

Mechanical Properties. Wt. at 12 per cent, moisture content 41 to 43 lb. 
per c. ft. It is a moderately hard timber, and though strong it is slightly less 
elastic than G. tomentosum , Wight. The following tests were carried out by L. N. 
Seaman, under Project 1, at the Forest Research Institute, Dehra Dun : 


Moisture , 

Weight , lb. 

R h.fi Vt bn no /novo on tn no 

Transverse strength , in lb. per sq. in. 

percentage 
of weight of 
oven dry wood. 

per c. ft. at 9-0 
per cent, moisture 
content. 

of si 

Radial. 

ze green. 

Tangential. 

Strength at 
elastic limit. 

Breaking 
strength . 

Modulus of 
elasticity or 
Young's modulus . 

9-0 

42 

50 

80 

7,525 

10,220 

1 , 505,000 


Impact bending 
strength at elast ic 
limit , in lb. per 
sq. in. 

Compression parallel to grain . 

Crushing at right 
angles to g ain at 
elastic limit , in 
lb. per sq. in. 

Hardness, 
in lb. per 
impression. 

Shear , average 
of radial and 
tangential , in 
lb. per sq. in. 

At elastic 
limit, in lb. 
per sq. in. 

At breaking , 
in lb. per 
sq. in. 

Side. 

End. 

18,330 

5,310 

8,135 

1,495 

1,365 

1,820 

1,506 
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Seasoning. The timber is liable to splitting, surface cracking, and cupping 
during seasoning. The best results were obtained by water-seasoning, though 
even this method leads to surface cracking and splitting, particularly in the board 
(Ind. For. Bee., ix, pt. v, 27). A large plank subjected to kiln-seasoning developed 
no defects. 

Durability and Adaptability to Treatment. Talbot states that it is strong 
and durable. 

Working Qualities. The timber works to a smooth surface with careful 
planing. Not ornamental. 

Use, Present and Prospective. Used locally for building purposes, boats, 
and oil mills; Talbot says it deserves attention, but, until further seasoning tests 
are carried out to overcome its tendency to split when converted into planks, it 
will be difficult to place it on the market. Kiln-seasoning is suggested as the 
initial experiments carried out at Dehra Dun showed distinct promise. D. B. 
Sothers states that an experimental parcel of logs has been sent to the Great 
Indian Peninsular Railway to be converted and tested for wagon boards; this 
experiment might be worth following up. 


Calophyllum spectabile, Willd. 

Syn. C. Moonii , Wight; C. tetmpetalum, Roxb. 

References. Gamble, Man. Ind. Timb., 58; Parkinson, For. FI. Andam., 87; 
Brandis, Ind. Trees, 55; Kanehira, Anat. Notes Ind. Woods, 2; Troup, Ind. Woods and 
Uses, 97; Moll, Mik. Holzes, i. 276; Foxw\, Indo-Mal. Woods, 504; Howard, Timb. 
World, 42. 

Trade and Vernacular Names. C. E. Parkinson calls it the Nicobar Canoe 
Tree. Vern, Burm. Pantaga , tharapi; Andam. Lalchini , dakartedada. 

Habit and Distribution. A straight-stemmed tree, 70 to 80 ft. high and up 
to 7 ft. in girth, common in Tenasserim and in the Andamans, from the coast 
upwards, in damp evergreen forests. 

Supplies. Available in fair quantities from the Andamans, in parcels of from 
50 to 100 tons in squares up to 30 ft. long by 18 in. side. An enumeration taken 
some years ago in the gurjun forests of the Andamans, showed that about 2,850 
mature trees were available. Supplies from this locality would naturally find their 
way to Calcutta. 

General Characteristics of the Wood. Sapwx>od pale reddish-white; heart- 
wood pale light red to pale redclish-brown with darker streaks (zonate parenchyma); 
lustrous, with smooth feel, without characteristic odour or taste, moderately 
heavy to heavy (sp. gr. approx. 0-84), interlocked-grained in fairly broad bands, 
medium-textured. 

Structure of the Wood ; 

Growth rings absent. 

Vessels large to medium-sized, the orifices not distinct with the naked eye, exhibiting 
no variation in size to indicate seasonal rings, characteristically grouped in oblique 
radial lines or clusters, partially occluded with tyloses, forming rather narrow and in¬ 
conspicuous vessel lines along the grain which contain occasional clumps of tyloses, 
solitary or rarely tw'o contiguous, irregularly distributed and generally embedded in the 
fibrous tissue, rarely wholly or in part in the zonate parenchyma, 0--9 per mm. 2 ; vessel 
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segments 300-425 p long, medium thick-walled, truncate or tailed, the largest 200-260 p 
in diameter; perforations simple, nearly horizontal to oblique; pits leading to contiguous 
tracheids grouped in vertical strips, with wide border and short, slit-like, somewhat 
oblique orifice; pits leading to contiguous rays large, simple, often vertically elongated, 
or occasionally small and serai-bordered; tyloses relatively sparse, thin-walled, reddish- 
brown, frequently with deposits of reddish-brown gum. 

Tracheids paratracheal, forming a 1-several seriate sheath or in rather broad and 
irregular tracts about the vessels which are only interrupted by rays contiguous to the 
vessel, frequently uniting proximate vessels or the tracts extending tangentially and 
* gradually passing over into fibrous tissue, 500—670 p long, approximately 25 p in 
diameter, with numerous oval, broadly bordered pits with slit-like, somewhat oblique 
orifice. 

Parenchyma zonate in more or less continuous or interrupted, somewhat sinuate, 
ragged, concentric, tangential bands which bear no obvious relation to the vessels; 
bands 1-6 (mostly 4-5) seriate, 12 or more per inch; reddish-brown gummy infiltration 
copious; crystals not observed. 

Fibres non-libriform, medium fine, generally rounded and somewhat flattened 
tangentially in the transverse section, in radial rows forming extensive tracts between 
the vessels, zonate parenchyma, and the rays, non-gelatinous, non-septate, 725-1,530 p 
long, 10-20 p in diameter radially, 20-27 p in diameter tangentially; walls 3-5 p thick; 
inter-fibre pits sparse, simple, slit-like; reddish-brown infiltration scanty. 

Rays not visible with the naked eye, extremely fine, close (9-14 per mm.), separated 
by 1—10 rows of fibres, somewhat darker than the background forming a fine, 1 ow t , in¬ 
conspicuous fleck on the radial surface, 1-2 (mostly 1) seriate, heterogeneous, the 
largest 20-27 p wide and 10-20 cells and 400-500g, high; pits leading to contiguous vessels 
large, simple, often vertically elongated, or occasionally small and semi-bordered; 
reddish-brown gummy infiltration copious; crystals not observed. 

Summary. A moderately heavy to heavy, interlocked-grained (in fairly broad bands), 
medium-textured, light red to reddish-brown wood; similar to the other species of 
Calophyllmi herein described; a timber of the first class. 

Material. Gamble Specimen, No. 6107. 

Mechanical Properties. Wt. at 12 per cent, moisture content 41 lb. per c. ft. 
A strong and very elastic timber. Taking the index figure for modulus of elasticity 
as 1 for teak, that of C. spectabile is 1*13, and for breaking strength as 1 is to 1*09. 
It is also more than twice as hard as teak on both side and end sections. 

I ests carried out on thoroughly air-dry material by the writer at Delira Dun, 
gave the following result: 


Transverse strength , in lb. per sq. in. 

Crushing parallel to 
the grain . in 
lb. per sq. in. 

Hardness, 
in lb. per 
impression. 

Brmking 
strength. j 

Modulus of 
elasticity or 
Young's modulus. 

Side. 

! End. 

15,800 

2,067,000 

9,140 

1,900 

2,180 


Seasoning. The timber seasons well with care. 

Durability and Adaptability to Treatment. The timber is durable 
under cover and in contact with water. In this respect it is about equal to 
C . tomentosum , Wight. 

Working Qualities. The timber saws easily and works well, taking a good 
polish. 
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Uses, Present and Prospective. Used for masts and spars, eminently 
suitable for planking, boxes, joinery work, and probably as a ply wood. It was 
tested for aircraft work, but though a strong timber it was found to be insufficiently 
elastic. It is, however, a high-class timber, and in appearance equal to the best of 
the species of Cdlophyllum. Not ornamental, though in some pieces traces of broad 
fiddle-back mottling are visible. The timber is of sound appearance, suitable for 
planking, rafters, general construction, and should find a ready market in Calcutta, 
Cattack, Waltair, and Madras. 

KAYEA, Wall. 

References. Brandis, Ind. Trees, 56; Hooker, FI. Br. Ind., i. 276; Ridley, Fi. 
Mai. .Penin., i. 188; Lecomte, FI. Gener. de LTndo-Ch., i (1916), 326; Lecomte, Bois Indo- 
Ch., 121; Foxw., Indo-Mal. Woods, 506; Kanebira, Iden. Phil. Woods, 4; Schn., Com. 
Woods Phil., 161; Whitford, For. Phil, ii. 60; Engier u. Prantl, 2 Aufl., xxi. 197. 

Size and General Distribution. The genus Kayea includes about 20 
species of small or medium-sized trees, or rarely shrubs, scattered through tropical 
Asia and the Indian Archipelago. Several species occur in India, one of which 
is a moderately tall timber tree of northern Assam. In addition to the Indian 
species herein described, K. eugeniaefolia , Pierre, K. ferruginea, Pierre, and K . 
macrocarpa, Pierre, are timber trees of French Indo-China, and the wood of K. 
panicul/xta, Merr., occasionally comes into the Philippine market under the name 
of ‘kaliwasl 

Timber Species. 1. K. assamica, King et Prain. 

General Features of the W t ood. See under ‘species’. 

Remarks. See under ‘species’. 

Kayea assamica, King et Prain 

References. Gamble, Man. Ind. Timb., 59; Brandis, Ind. Trees, 56 and 700 
(addenda); Prain, Ind. Forester, xxvii. 62. 

Vernacular Name. Ass. Sia Nahor . 

Habit and Distribution. A moderately tall tree up to 75 ft. in height with 
a clear, straight, cylindrical bole of upwards of 40 ft., and a girth of 6 to 8 ft.; 
exploitable size about 5 ft. Found gregarious in North Assam, in the Lakhiinpur 
Division, forming a, nearly pure crop over 40 sq. miles in the sub-montane forests 
on the north bank of the Brahmaputra. 

Supplies. Considerable quantities are available ; A. R. Thomas estimates the 
yield for the next ten years as 400,000 c. ft., and thereafter an annual yield of 
40,000 c. ft. The region in which this tree is found is very inaccessible at present, 
due to want of roads, or other lines of communication. 

General Characteristics of the Wood. Light red to reddish-brown; 
heartwood absent or scarcely distinct; somewhat lustrous, with smooth feel, 
without characteristic odour or taste, heavy (sp. gr. approx. 0*91), interlocked- 
grained, fine-textured. 

Structure of the Wood : 

Growth rings delimited by a band of parenchyma which is straigliter than those 
within the body of the ring, 10-13 per inch. 
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Vessels email or medium-sized, the orifices not distinct with the naked eye, exhibiting 
no variation in size to conform to seasonal increments, characteristically grouped in 
oblique radial lines or clusters (less pronounced than in Calophyllum and Mesua), open 
or plugged with tyloses, forming fine inconspicuous vessel lines along the grain which 
contain occasional clumps of tyloses, solitary or rarely two contiguous, irregularly 
distributed and generally embedded in the fibrous tracts, rarely wholly or in part in the 
zonate parenchyma, 13-19 per mm. 2 ; vessel segments 560-1,030 y long, thin-walled, 
truncate or tailed, the largest 125-160 /a in diameter; perforations simple, nearly horizontal 
to oblique; pits leading to contiguous tracheids in vertical strips, oval, with wide border 
and slit-like, somewhat oblique orifice; pits leading to contiguous rays large, rounded, 
simple, frequently horizontally elongated; tyloses sparse, large, thin-walled, reddish- 
brown. 

Tracheids paratracheal, very sparse, confined to the immediate vicinity of the vessel 
and forming a sheath which is mostly imiseriate and is frequently interrupted by rays 
and fibres contiguous to the vessel, peripherally flattened, 650-1,170 /x long, 23-35 fx in 
diameter, with oval, broadly bordered pits with slit-like, somewhat oblique orifice. 

Parenchyma zonate, in mostly continuous, sinuate and ragged, concentric, tangential 
bands which bear no obvious relation to the vessels; the bands of parenchyma delimiting 
growth rings are straighter than those in the body of the ring; bands 1-9 (mostly 6-7) 
seriate, approximately 30 per inch; radial diameter of cells 30-45 fx ; tangential diameter 
20-35 ix ; reddish-brown gummy infiltration very copious; crystals not observed. 

Fibres semi-libriform to libriform, medium fine, generally rounded in the transverse 
section and definitely aligned in radial rows forming dense solid tracts between the vessels, 
zonate parenchyma, and the rays, non-gelatinous, non-septate, 730-1,650 fx long, 10-17 /x 
in diameter radially, 15-25 /x tangentially; walls 5-7 /x thick; inter-fibre pits most 
numerous on the tangential walls, oval, with broad borders and short, linear, nearly 
vertical orifice, the maximum diameter 3-5 /x; reddish-brown gummy infiltration 
scanty. 

Pays not visible with the naked eye, fine, fairly close (8-11 per mm.), separated by 
1-10 rows of fibres, slightly darker than the background forming a low inconspicuous 
fleck on the radial surface, 1-3 seriate, heterogeneous, the largest 35-50 /x wide and 30 
plus cells and 600 plus fx high; pits leading to contiguous vessels large, rounded, simple, 
frequently horizontally elongated; reddish-brown gummy infiltration very copious; 
crystals not observed. 

Summary . A heavy, interlocked-grained and fine-textured, light red to reddish-brown 
wood; comparable to Mesua Jerrca, linn., in structure, but lighter in colour and weight, 
and softer, with broader, more widely spaced bands of parenchyma and wider (1-3 seriate) 
wood rays; a timber of the second class. 

Material. Gamble Specimens, Nos. 5776, 6023. 


Mechanical Properties. Wt. at 12 per cent, moisture content 55 to 58 lb. 
per c. ft. The timber is considerably more elastic, stronger and harder than teak. 
I he following are the figures obtained by L. N. Seaman in the timber-testing 
laboratories at the Forest Research Institute, Dehra Dun : 


Moisture, 

Weight, lb. 

| Shrinkage , percentage 
of size green. 

Transverse strength , in lb. per sq. in. 

percentage 
of weight of 
oven dry wood . 

! per c. ft. at 13*3 
per cent, moisture 

Strength at 1 
elastic limit. | 

Breaking 
strength . 

Modulus of 
elasticity or 
Young's modulus. 

content. 

Tadial. 

Tangential. 

13 3 

56 

6-5 

101 

11,600 

17,870 

2,224,000 
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Impact bending , 
strength a t elastic 
limit, iv lb. per 
sq. in . 

Compression parallel to grain. 

Crushing at right 
angles to grain at 
elastic limit, in 
lb. per sq. in. 

Hardness, 
in lb. per 
impression. 

i Shear, average 
of radial and 
tangential, in 
lb. per sq. in. 

At elastic 
limit, in lb. 
per sq. in. 

At breaking, 
in lb. per 
sq. in. 

Side. End. 

22,880 

4,030 

9,285 

1,720 

2,225 | 2,265 j 

1,775 


Based on Tests under Project 0. 


Seasoning. Liable to develop surface cracks, and in this respect similar to 
Mesua ferrea , which in many ways the timber much resembles. Air-seasoning of 
a few green-converted sleepers and planks met with success. (A. R. Thomas.) 

Durability and Adaptability to Treatment. It is said not to last long as 
posts in an untreated state in exposed positions, nor is the timber durable in water, 
but as house posts or as beams it is durable. Amongst hardwoods it is classed as 
moderately durable under cover and inferior to Mesua ferrea (Nahor). It has 
never been antiseptically treated, but should be tested. 

Working Qualities. Very hard, planes to an extremely smooth surface, but 
is not easy to work. 

Uses, Present and Prospective. Suitable for internal posts, beams, rafters, 
and, were it treated, should produce a very serviceable sleeper. 

MESUA, Linn. 

References. Brandis, Ind. Trees, 55; Hooker, FI. Br. Ind., i. 277: Ridley, FI. 
Mai. Penin., i. 191. 

Size and General Distribution. Mesua consists of two or three species of 
trees with opposite, lanceolate, evergreen, coriaceous leaves. The genus is widely 
distributed in the forests of India, Ceylon, the Andamans, Java, and the Malayan 
and Cambodian Peninsulas. Mesua ferr a, Linn., is extensively cultivated through¬ 
out the tropics of the East for its lustrous green foliage and large, showy, solitary 
flowers, especially about Buddhist monasteries. 

Timber Species. 1. M. ferrea , Linn. 

General Features of the Wood. See under e species’. 

Remarks. See under ‘species’. 

Mesua ferrea, Linn. 

Syn. M. pedunculata Wight; M. speciosa, Choisy 

References. Gamble, Man. Ind. Timb., 59 ; Talbot. For. FI. Bom., i. 102; Parkin¬ 
son, For. FI. Andam., 88; Rodger, For. Pro. Burm., 4; Brandis, Ind. Trees, 55; Pearson, 
Com. Guide For. Econ. Prod. Ind., 68, 127; Troup, Silv. Ind. Trees, i. 23; Troup, Ind. 
Woods and Uses, 188; Heyne, Nutt. Planten, 2 Druk, ii. 1080; Foxw., Com. Timb. Trees 
Mai. Penin., 135; Foxw., Com. Woods Mai. Penin., 115; Lecomte, Bois Indo Ch., 125; 
Foxw., Indo-Mal. Woods, 505; Boulger, Wood, 35, 44, 80, 81, 87, 192; Howard, Timb. 
World, 85; Engier u. Prantl, 2 Aufl., xxi. 188. 

I bade and Vernacular Names. Mesua. Vern. Ass. Nahor ; Beng. Nagesar ; 
Uriya. Nageshvaro ; Bom. Mar. Nagchampa ; Kan. Nagasampige ; Burm. Oangaw ; 
Shan. Mai-him-kaw ; Kc. Mai-ting\ Kn. Kawtanok ; Mad. Tam. Nangal , mallay 
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nangal, nangu, nahu ; Tel. Nag a kesara ; Mai. Behetta champagam ; Trav. Hills Peri ; 
Coorg. Atha. 

Habit and Distribution. A large, straight-stemmed tree found in tropical 
forests from the Monas River eastwards and in Assam, especially the Nam bar and 
Charduar forests and in the Jaipur Reserve. It is also found in Chittagong, 
Upper Burma, Tenasserim, and in the Andamans, especially on the higher hills of 
the Middle Island. On the West Coast it is found in the Ghat forests, being more 
common in Malabar and Cochin than in Kanara. 

Supplies. Considerable quantities are available in Assam; the Jaipur forests 
are capable of an annual yield of 50,000 M.G. sleepers and Sibsagar Division of an 
equal quantity. Large supplies are not available from the Andamans, while 
Tenasserim could supply about 30,000 c. ft. per annum. Moderate supplies are 
available from Malabar. Thus C. E. Simmons states that the Chennat Nail* 
Reserve, near Ovalakkot in Madras, can yield annually about 20,000 to 22,000 c. ft. 
and the Urti Block in Coorg, 9,300 c. ft. per annum. Large quantities are reported 
from Cochin State. The supply of sleepers is largely governed by the fact that 
hand-sawyers dislike cutting it, due to the hardness of the timber. 

General Characteristics of the Wood. Sap wood pale whitish- or pinkish- 
brown, rather wide; heartwood dark red or deep reddish-brown; somewhat 
lustrous (less so than CalophyUum ), with smooth feel, without characteristic odour 
or taste, extremely heavy (sp. gr. approx, 103), straight-or somewhat interlocked- 
grained, even and medium fine-textured. 

Structure of the Wood: 

Growth rings absent. 

Vessels large to medium-sized, the orifices of the larger visible with the naked eye, 
exhibiting no variation in size to indicate seasonal rings, characteristically grouped in 
oblique radial linens or clusters, partially plugged with tyloses and occasionally with 
yellowish-white granular deposits, forming fairly conspicuous vessel lines along the grain 
jvhieh are partially stuffed with tyloses, solitary or rarely two contiguous, irregularly 
distributed, 4-6 per mm. 3 ; vessel segments 630-1,406 \x long, thick-walled, frequently 
long and abruptly tailed, the largest 200-240 /tx in diameter; perforations simple, nearly 
horizontal tg< oblique; pits leading to contiguous tracheids in vertical strips, oval, with 
wide border and short, slit-like, somewhat oblique orifice: pits leading to contiguous rays 
large, simple, often vertically elongated ; tyloses sparse, large, thin-walled, reddisli-brown, 
in part occluded with reddish-brown infiltration. 

Tracheids paratracheal, abundant, forming a l-severai seriate sheath about the 
solitary vessels which is often interrupted by rays contiguous to the vessel, usually more 
abundant about the clustered vessels forming rather extensive tracts, 600-1,200 /x long, 
approximately 15-25 /x in diameter, with numerous oval, broadly bordered pi£s with slit- 
like, oblique orifice. 

Parenchyma zonate in more or less continuous or interrupted, somewhat sinuous and 
ragged, narrow, concentric, tangential bands which bear no obvious relation to the vessels; 
bands 1-4 (mostly 2-3) seriate, 50 or more per inch; radial diameter of cells 25-35 /x; 
tangential diameter 20-25 /x; reddish-brown gummy infiltration copious; crystals not 
observed. 

Fibres libriform, fine, generally rounded and somewhat flattened tangentially in the 
transverse section, in radial rows forming extensive solid tracts between the vessels, 
zonate parenchyma, and rays, non-gelatinous, non-septate, 660-1,500 /x long, 7-14 /x in 
diameter radially, 15-20 /x tangentially; walls 5-6 /x in thickness; inter-fibre pits minute, 
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.imple, sparse, with slit-like orifice, most abundant on the radial walls; reddish-brown 
gummy infiltration occasional. 

Bays scarcely visible with a hand-lens (10 X), extremely fine, close (9-12 per mm.), 
separated by 1-10 rows of fibres, of the same colour as the background forming a fine, 
low inconspicuous fleck on the radial surface, 1-2 (mostly 1) seriate, heterogeneous, 
the largest 10-20 y wide and 15-20 cells and 300-500 y high; pits leading to contiguous 
vessels large, simple, often vertically elongated; reddish-brown gummy infiltration 
copious; crystals not observed. 

Gum canals were not observed. Fox worthy (Com. Woods Mai. Penin., 115) reports 
uniseriate tangential rows of large ‘pores’ at irregular intervals, tilled with a dark deposit. 

Pith flecks occasional. 

Summary. An extremely heavy, straight or somewhat interlocked-grained, even 
and medium fine-textured, dark red or reddish-brown wood; the hardest, heaviest, and 
strongest of the Indian woods of this family; featured anatomically by large or medium¬ 
sized pores characteristically grouped in oblique radial lines or clusters, narrow, more or 
less continuous, tangential lines of zonate parenchyma which bear no obvious relation 
to the vessels, fine libriform fibres arranged in definite radial rows, and fine, close, low 
rays; a non-ornamental timber of the first class. 

Material. Gamble Specimen, No. 5755; Hand Specimen, source unknown, No. 790. 

Mechanical Properties. Wt. at 12 per cent, moisture content 60 to 65 lb. 
per c. ft. (Sibsagar, Assam); 67 lb. per c. ft. (S. India). Mesna is one of the strongest 
and hardest Indian timbers. Tests carried out according to Project No. 1 (routine 
tests) at the Forest Research Institute, Dehra Dun, by L. N. Seaman, gave the 
following results s 


Moisture, 
percentage 
of weight of 


Weight , lb. 
per c. ft. at 12 5 
per cent . moisture 
content. 


Shrinkage, percentage 
of size green. 


Transverse strength , in lb. per sq. in. 


Strength at 
JRadial. Tangential, elastic limit. 


Breaking 

strength. 


Modulus of 
elasticity or 
Young's modulus. 


12-5 

;-— ."p - 

60 60 | 9-5 i 14,725 24,065 

2,864,000 

Impact bending , 
strength at elastic 
limit , in lb. per 
sq. in. 

Compression parallel to grain. 

Crushing at right 
angles to grain at 
elastic limit , in 
lb. per sq. in. 

Hardness, j 
in lb. per 
impression. , 

Shear, average 
of radial and 
tangential, in 
lb. per sq. in. 

At elastic At breaking , 

limit yin lb. j in lb. per 

per sq. in. sq. in. 

Side. 

End. 

26,365 

9,285 i 12,430 

2,740 

2,890 

3,655 j 

1,960 


Seasoning. The timber seasons slowly and is very liable to crock, even if 
converted green. The fibre is interlocked and the cracks in sleepers do not theie- 
fore run in long lines but develop in the same way as in sal. Of recent years the 
engineers of the Assam Bengal Railway have deckled not to take any more 
unseasoned Mesua ( A1 . ferred) sleepers; this is no doubt sound, and then decision 
is due to the fact that by placing green sleepers in the line the number of premature 
rejections is excessive. 

Durability and Adaptability to Treatment. The timber is durable, 
lasting upwards of 12 to 14 years as an untreated sleeper. It is rarely attacked 
by white ants, and rejections in sleepers are generally due to either splitting or, 
more often, to the spikes becoming loose and after redriving no space being avail¬ 
able to repeat the operation. As an example of deterioration it may be cited that 
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of 200 M.G. sleepers laid in the Assam Bengal line in October 1919, when inspected 
in December 1923, 150 were in Class A, 22 in Class B, 11 in class C, and 17 had 
been rejected. As posts for houses the timber lasts well in the ground. 

Working Qualities. A refractory wood to saw even when quite green, and 
nearly impossible to saw rf seasoned and in large sizes. It machines moderately 
well, but is liable to tear up in rough streaks if worked on a quartered surface. ' 

Uses, Present and Prospective. The primary use of the timber is for railway 
sleepers, bridging, and as posts, and beams in construction. It is also used in Assam 
^ or ; *' v 'felloes, spokes and stocks in construction of carts; by Nagas for bows, 
in Chittagong for boat-buildjng, especially for keels, helms and masts; in the 
(volar Gold .(fields it is used as beams underground and for construction of the 
head gear supporting the cage pulley. Samples were submitted to a Cawnpore 
mill, tested for currier s cutting-blocks and pronounced to be suitable for the pur¬ 
pose. On the West Coast it is used for piles, as a bridge timber, and for building 
purposes in situations where strength is of the first importance. 

I he timber is in request on account of its durability and strength, but it 
would not have obtained so high a reputation had it not been the premier con¬ 
structional timber of Assam. In Burma, Bombay, and Madras, where considerable 
quantifies are available, it is not held in high repute, due to equally durable and 
less refractory timbers being obtainable. 

PCECILONEURON, Bedd. 

References. Brandis, Ind. Trees, 55; Engler u. Prantl, 2 Aufl., xxi. 197. 

oize and General Distribution. Poeciloneuron is restricted to India and 
consists of but two species of trees with opposite, simple, coriaceous leaves, 
natives of the West Coast of the Peninsula. 

Timber Species. 1. P. indicum, Bedd. 

General Features of the Wood. See under ‘species’. 

• Remarks. See under‘species’. 

Pceciloneuron indicum, Bedd. 

References. Gamble, Man. Ind. Timb., 61 ; Brandis, Ind. Trees, 55 ; Troup, Silv. 
Ind. Trees, i. 22; Troup, Ind. Woods and Uses, 212; Foxw., Indo-Mal. Woods, 605. 

Vernacular Names. Mad. Tam. Puthcmgkolli ; Kan. Kirballi, ballagi ; Mai. 
Vayila ; Kader. Vaiya. 

Habit and Distribution. A large tree of the evergreen forests of the West 
Coast, from S. Kanara in the Madras Presidency to Travancore. 

Supplies. Moderate supplies available, Gamble calls it an important tree in 
the forests of the S. Kanara Division. 

General Characteristics of the Wood. Dark red with darker heartwood, 
rather dull, with smooth feel, without characteristic odour or taste, heavy (sp. 
gr. approx. 0-86), straight-grained or nearly so, medium coarse-textured. 

Structure of the Wood : 

Growth rings absent. 

Vessels large to medium-sized, the orifices of the larger plainly visible wi th the naked 
eye, exhibiting no variation in size to indicate seasonal rings,more or less characteristically 
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grouped in oblique radial lines or clusters, open or plugged with tyloses, forming rather 
conspicuous, nearly straight vessel lines along the grain containing occasional deposits 
of tyloses, solitary or rarely two contiguous, somewhat irregularly distributed, 3-9 per 
mm. 2 ; vessel segments 600-1,000 fx long, thin-walled, truncate or abruptly tailed, the 
largest 200-260 jx in diameter; perforations simple, nearly horizontal to oblique; pits 
leading to contiguous tracheids grouped in vertical strips, oval, with wide border and 
short, slit-like, nearly horizontal orifice ; pits leading to contiguous r/tys large, rounded, 
simple, often vertically elongated; tyloses sparse or abundant, thin-walled, reddish- 
brown, frequently with inclusions of reddish-brown gum. 

Tracheids sparse, paratracheal, forming a 1- 2 (mostly 1) seriate sheath about the 
vessels which is frequently interrupted by rays and libriform fibres contiguous to the 
vessel, 700-1,200 fx long, approximately 30 \x in diameter, with numerous, oval, broadly 
bordered pits with slit-like, nearly horizontal orifice. 

Parenchyma abundant, paratracheal-zonate, forming lateral, tangential, 1-5 (mostly 
3-4) seriate extensions which extend across a number of rays and end blindly or, less 
commonly, unite vessels; radial diameter of cells 27-37 \x ; tangential diameter, 17-27 \x ; 
reddish-brown gummy infiltration copious; occasionally the parenchyma cells are divided 
by horizontal walls into 2-several locales, each containing a greyish crystalline mass. 

Fibres libriform, medium fine, generally rounded and somewhat flattened tangentially 
in the transverse section, in radial rows forming extensive tracts between the vessels, 
paratracheal-zonate parenchyma, and the wood rays, non-gelatinous, non-septate, 
700-1,800 fx long, 10-17 fx in diameter radially, 17-27 fi tangentially; walls 4-7 /x in 
thickness; inter-fibre pits most numerous on the tangential walls, oval, with broad 
border and short linear, nearly vertical orifice; reddish-brown gummy infiltration 
occasional. 

Bays not visible with the naked eye, fine, fairly close (7-10 per mm.), separated by 
1-10 rows of fibres, somewhat darker than the background forming a fine, low fleck on 
the radial surface, 1-3 (mostly 1-2) seriate, heterogeneous, the largest 25-35 fi wide and 
20 plus cells and 350 plus fx high; reddish-brown gummy infiltration abundant, partially 
occluding most of the ray cells; crystals not observed. 

Summary. A heavy, mostly straight-grained and medium coarse-textured, dark red 
wood; differs from the other woods in this family herein described in that the flame-like 
grouping of the vessels is less evident and the zonate parenchyma is obviously associated 
with the pores; a timber of the third, class. 

Material. Gam ble Specimen, No. 4733. 

Mechanical Properties. Wt. at 12 per cent, moisture content 55 lb. per c. ft. 
The timber has been tested for its mechanical properties by Karin, at the Indian 
Institute of Science, Bangalore, with the following results: 



Transverse strength, in lb. per sq. in. 

Crushing strength 
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Modulus of 

per c. ft., air 
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per sq. in. 

66 

15,010 
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Slightly stronger and more elastic than teak and considerably harder than the 
wood of that species. 

Seasoning. Considering the hardness of the timber it is not difficult to season, 
though if left in the log it is liable to develop star shake. 

Durability and Adaptability to Treatment. Durable in open situations 
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and very durable under cover. There are no records that it has ever been anti- 
septically treated. 

Working Qualities. It is not difficult to saw and works fairly well by hand 
and on machines. 

Uses, Present and Prospective. It has been tried for sleepers, and Gamble 
states that it was shown at the Paris Exhibition of 1900 as paving-blocks; he also 
mentions its use in Travancorc for rice-pounders. F. J. Collejr, of the Malabar 
Sawmills and Timber Trading Company, notes that it is used for sleepers, build¬ 
ing piles, and all constructional work where great strength is required. It is 
often substituted for Memo, ferrea, although in comparison it is inferior to the 
timber of that species. 
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References. Brandis, Ind. Trees, 56: Hooker, FI. Br. Ind., i. 279; Heyne, Nutt. 
Planten, 2 Druk, ii. 1073 ; Moll, Mik. Holzes, i. 282 ; Ridley, FI. Mai. Penin., i. 192; 
Lecomte, Bois Indo-Ch., 97; Kanehira, Anat. Char. Form. Woods, 34; Record, Timb. 
Trop. Amer., 434; Engler u. Prantl, 2 Aufl., xxi. 109. 

The Termtrcemiaceae (Theaceae) consist of 23 genera and approximate^ 380 
species of deciduous or evergreen shrubs and trees, widely distributed throughout 
the tropics and subtropics of both hemispheres, especially in the lower story 
of mountain forests, a few extending into temperate regions. In point of numbers 
the family reaches its best development in tropical Asia, where approximately 
235 species have been described, grouped in sixteen genera. 

The most important and best-known genus of the family is Camellia , Linn., 
of eastern Asia, which contains the tea plant, C. Thea , Link, and a number of 
ornamental species, cultivated for their dark foliage and the beauty of their showy 
white, pink, or red flowers. The arborescent forms of the Ternstraemiaceae are 
usually small or medium-sized trees of no significance from the standpoint of 
timber production. Several species of Schima attain to the dignity of timber trees 
in the Orient. In South America, the genus Caryocar , Linn., which is placed in this 
family by some systematists, is represented by about sixteen species, some of 
which are large timber trees yielding useful woods and edible nuts. 

The woods of the Tea Family are usually pinkish, creamy, or greyish-white to 
light red, reddish-brown or a uniform brown. The weight and hardness vary from 
light and soft to moderately heavy and hard, or rarely (Caryocar species), to hard 
and heavy. The grain is frequently twisted and irregular, and this renders some 
of these- woods difficult to season. The texture on the contrary is usually even 
and ranges from medium fine to fine; a few of the liana types are coarse-textured. 

The vessels are generally small to very small and are mostly evenly distributed; 
spiral thickenings are found in the vessel walls of some species; latticed perfora¬ 
tions (frequently with many bars) feature many of these woods, and, where the 
perforations are simple, a tendency is usually exhibited toward the sealariform 
condition. The development of parenchyma is generally greatly restricted ; the 
body of the wood consists of medium coarse to coarse fibres arranged in definite 
radial row r s and usually equipped with bordered pits; frequently the fibres abut 
directly on the vessels; septate fibres are rarely present. The rays are prevailingly 
narrow; in the majority of cases they are 1-3 seriate and rather close, but wider 
rays (5-7 seriate) have been observed in Ternstroernia species. 

The Tea Family is represented in India by at least 14 genera, 8 of which 
contain arborescent representatives. One species of Schima is an Indian timber 
tree of the thud class. 

SCHIMA, Choisy 

References. Brandis, Ind. Trees, 56; Hooker, FI. Br. Ind., i. 288; Beekman, 
Proef. Bosch., Java, Med. v. 175; Den Berger, Proef. Bosch., Java, Med. xiii. 119; 
Heyne, Nutt. Planten, 2 Druk, ii. 1076; Moll, Mik. Holzes, i. 327; Ridley, FI. Mai. 
Penin., i. 201; Ridley, Timb. Mai. Penin., Agr. Bull. Str. and Fed. Mai. States, n. ser., 
i (1902), 47; Kanehira, Anat. Char. Form. Woods, 38; Engler u. Prantl, 2 Aufl., xxi. 138. 
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Size and Distribution. Schima includes about eighteen species of evergreen 
tropical or subtropical trees which range from the eastern sub-himalayan tract 
eastward into China, Formosa, the Bonin and Liu Km Islands and the Philippines, 
and southward through the Malay Peninsula and the Malayan Islands to Borneo. 

Timber Species. 1. Shima Wallichii, Choisy. 

General, Features of the Wood. See under 'species’. 

Remarks. See under‘species’. 

Schima Wallichii, Choisy 
Syn. Gordonia integrijolia , Roxb. 

References. Gamble. Man. Ind. Timb., 66; Rodger, For. Pro. Burm., 4; Ind. For. 
Rec., vii, pt. i. 18; Brandis, Ind. Trees, 60; Nordlinger, Querschnitte, Bd. x (1882), 40; 
Troup, Ind. Woods and Uses, 239; Howard, Timb. World, 254; Zoll, Versuch. Ind. 
Archip., 144; Marshall Ward, Timb. and Some of its Diseases (1897), 56. 

Trade and Vernacular Names. Needle wood . Vern. Ass. Makriah , chilauni, 
malcusal , nogakat , nogahe; Khasia. Dingan; Garo. BoldaJc, gngera; Cachar. Jam ; 
Goalpara. Gugera ; Nep. Chilauni ; Lepcha. Sumbrong , sungsung ; Burm. Lanky a, 
ihityah ; Kc. Mar aw > numraw ; Chin. Skill-lay; Arr. Sambaw . 

Habit and Distribution. A large evergreen tree with a straight, cylindrical 
hole of 30 ft. and over and 4 ft. to 6 ft. girth; found from Nepal eastwards in the 
foothills and up to 5,000 ft. Common in the Duars and Terai, in Assam and Khasia 
Hills, not very common in the Chittagong Hill Tracts. Fairly common in Burma 
in the middle hill forests. 

Supplies. The amount available from Bengal is very large, especially from the 
Kalimpong Division, where the supply is estimated at 250,000 c. ft. annually. The 
estimate for the Kurseong and Jalpaiguri Divisions is 6,500 c. ft. and 21,000 c. ft. re¬ 
spectively. In Assam small quantities are extracted up to about 10,000 c. ft. annually, 
though much larger quantities are procurable. In Burma squares 25' x 10" x 10" 
are available; Rodger estimates that about 1,000 tons could be supplied annually. 

General Characteristics of the Wood. Sapwood dingy white, narrow; 
transition from sapwood to heartwood gradual ; heartwood light red to light 
reddish-brown, sometimes with broad and straight darker bands; somewhat 
lustrous, working smooth, without characteristic odour or taste, moderately 
heavy (sp. gr. approx. 0-72), more or less twisted- and irregular-grained, even and 
medium-textured. 

Structure of the Wood: 

Growth rings visible with the naked eye but obscure at higher magnifications, 
delimited by narrow bands of darker (denser) tissue on the outer margin of the ring, 
3-8 per inch. 

Vessels small to very small, the orifices not distinct with the naked eye, exhibiting 
little or no variation to indicate growth rings, open or occluded with tyloses, frequently 
with contiguous rays on one or both sides, forming very fine close vessel lines along the 
grain, solitary, paired (frequently in the tangential plane), or more rarely in groups of 
3-4, evenly distributed, 30-35 per mm. 2 ; vessel segments 430-2,990 (average 1,600) /x 
long, thin-walled, with tapering oblique ends, the largest 100-130 p in diameter; perfora¬ 
tions oblique, latticed, with 10-25 (sometimes more) narrow and sometimes branched 
bars separated by wider openings; pits leading to contiguous vessels in short horizontal 
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rows, oval or frequently angular and then squarish or rectangular, with short, linear, 
horizontal orifice and broad border, the maximum diameter 8-12 /z; the pits in the short 
rows frequently are confluent, a scalariform pit then resulting; pits leading to contiguous 
fibres bordered, with small rounded court and slit-like, vertical or occasionally horizontal 
orifice; pits leading to contiguous rays mostly scalariform and horizontally aligned, 
the long diameter frequently 40 plus /z, with broad orifice and narrow semi-border; 
tyloses abundant, pale brown, thin-walled, in vertical uniseriate row's in the vessel 
segments. 

Parenchyma abundant, not visible with the naked eye, metatracheal, scattered or 
several cells contiguous, forming short, uniseriate, tangential lines which frequently join 
the close wood rays, in cambiform rows along the grain some of the units of which are 
often divided further into series of locales containing solitary crystals; laterally paired 
locules resulting from further division by vertical walls are not uncommon; the series 
of crystal locules are especially abundant near the wood rays; infiltration abundant but 
not copious, light reddish-brown; starch deposits abundant in the sapwood. 

Fibres non-librifonn, coarse, rounded or angled and frequently flattened in the 
transverse section, arranged in very definite radial rows and forming the ground mass of 
of the wood, non-gelatinous, non-septate, 1,000-3,100 fx long, 20-35 /z in diameter 
radially, with tangential diameter of 30-45 /z; walls 5-7 /z thick; inter-fibre pits numerous, 
most abundant on the tangential walls and usually in vertical strips of ten or more, 
bordered, with small round pit cour t and long, slit-like, nearly vertical orifice; infiltration 
not observed. 

Rays not visible with the naked eye, fine, 6-9 per mm. ; separated by 1-10 rows of 
fibres, somewhat darker (brownish-red) than the background forming a fine, medium 
conspicuous fleck on the radial surface, 1-2 seriate, heterogeneous, frequently biseriate, 
and consisting wholly of ‘horizontal 5 cells through the median portion and with long 
uniseriate extensions composed of both ‘horizontal’ and ‘upright’ cells, or two rays 
united vertically by a uniseriate commissure: largest rays 25-35 p. wide, with maximum 
height of 25 plus cells and 700 plus /z; pits leading to contiguous vessels scalariform for 
the most part and horizontally aligned, the long diameter frequently 40 plus /a, with 
broad orifice and narrow semi-border; infiltration abundant but not copious, light reddish- 
brown ; crystals not observed; starch deposits abundant in the sapwood. 

Summary. A moderately heavy, more or less spiralled and irregular-grained, 
medium-textured, light red to reddish-brown wood; resembles superficially the wood 
of Altingia excel w, Noronha, or the red gum or satin walnut of the American trade 
(Liquidambar slyraciflua , Linn.); works readily under tools; a timber of the third 
class. 

Material. Gamble Specimen, No. 5798. 


Mechanical Properties. Wt. at 12 per cent, moisture content 46 lb. per c. ft. 
This timber is rather heavy, and has strength somewhat low in comparison with its 
weight. The strength values given on next page were obtained from tests on 
sleepers, carried out by L. N. Seaman at the Forest Research Institute, Dehra 
Dun, under Project No. 4. 

Seasoning. If the trees are girdled for eighteen months and then felled, the 
timber is not liable to crack and split to any marked extent. Fair to good results 
were obtained by green conversion, but not equal to the results obtained by 
girdling ( Ind. For. Rec., vii, pt. i, 18). The timber shrinks considerably while 
seasoning. S. Fitzgerald carried out the final inspection of an extensive air¬ 
seasoning experiment in Calcutta by the Forest Research Institute on Bengal and 
Andaman timbers. The planks and rafters contained from 9*5 per cent, to 10-5 
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Moisture , 

Weight , lb. 
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- -.. > — — ... 
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40 
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Impact bending 
strength at elastic 
limit , in lb. per 
sq. in. 

Compression parallel to grain. 
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Hardness, 
in lb. per 
impression. 

Shear, average 
of radial and 
tangential , in 
lb. per sq. in. 

At elastic 
limit , in lb. 

A t breaking, 
in lb. per 
sq. in. 

per sq. in. 

lb. per sq. in. 

Side. 

End. 

16,285 

2,250 

4,455 ! 

840 

1,115 

1,240 

1,415 



Spike-pulling. 

Compression 
perp. to 
grain , 
in lb. 

Side 

Hardness. 

Pre-bore. 

Elastic 
limit , 
in lb. 

Max. load , 
in lb. 

Untreated sleepers. 
Treated „ 

i in. 

| in. 

1,845 

1,785 

3,070 

3,090 

840 

840 

1,115 

1,010 


per cent, of moisture at the time of inspection, and. the timber seasoned well with 
only slight degrade due to splits and knots and slight shake and surface cracking. 
The logs from which the material was cut were of poor quality, but S. Fitzgerald 
classes it as a good timber and states that it seasons well. 

Extensive kiln-seasoning experiments carried out at the Forest Researth 
Institute, Dehra Dun, by S. Fitzgerald, show that the timber can be easily dealt 
with in kilns and that little or no degrade takes place. This method of seasoning 
results in producing a nice clean-looking timber, which works and planes well, 
* taking a fair polish. As such it can be classed as a superior plank and scantling 
timber. 

Durability and Adaptability to Treatment. W. C. Hart states that it is 
durable under cover, and in such positions not very liable to insect and fungus 
attack. There are no records of its life when used for sleepers. From the seasoning 
experiments carried out in Kuraeong, it is evident that fungus rapidly gets into the 
timber if not stored under cover. 

Working Qualities. It saws easily and works to a very smooth surface. 
It takes a fair polish, though if anything it absorbs the polishing solution rather 
readily. Rodger states that the bark is full of sharp little crystalline needles, 
which set up irritation and make it difficult to work. 

Uses, Present and Prospective. The timber is used locally for construction, 
and ploughshares; it is f however, rarely used in under 1| in. planks. If properly 
seasoned it yields excellent planks and scantlings, which should be suitable for 
joinery vrark and tool handles such as for hand saws. We are of opinion that, 
provided it lends itself to treatment, it should yield an excellent sleeper. The timber 
is of a not impleasing appearance, and of a considerably better quality than 
would be anticipated from its local reputation. The solution to the more extensive 
use of this timber is careful seasoning. 


































DIPTEROCARPACEAE 


References. Brandis, Ind. Trees, 63 ; Gamble, Ind. Timb., 69; Hooker, FI. Br. 
Ind., i. 294; Troup, Silv. Ind. Trees, i. 30; Den Berger, Proef. Bosch., Java, Med. xi. 98- 
136; Heyne, Nutt. Planten, 2 Aufl., ii. 3093-1132; Moll, Mik. Holzes, i. 343-374; Foxw., 
Com. Timb. Trees Mai. Penin,, 9, 22, 184; Foxw., Com. Woods Mai. Penin., 63 et al.; 
Ridley, FI. MaL Penin., i. 209; Foxw., Timb. Br. N. Bor,, 14, 24, 27, et al.; Lecomte, 
Bois Indo-Ch., 109-120; Foxw., Indo-Mal. Woods, 506-620; Reyes, Woods Phil. 
Dipterocarps, Phil. Jour. Sci., xxii, Sec. C, No. 3, 291-340; Selin., Com. Woods Phil., 
162; Whitford, For. Phil., i. 9, 11 et al.; Engler u. Prantl, 2 Aufl., xxi. 237-269; 
Solereder, Sys. Anat. Dicots., 136, 840. 

As at present understood, the Dipterocarpaceae consist of 19 genera and 
approxima tely 380 species of trees or rarely shrubs, but this number will undoubtedly 
be materially augmented by further additions from Borneo, Siam and the Philip¬ 
pine Islands as the flora of the Orient becomes better known. The family is typically 
Indo-Malayan and, in point of numbers, attains its best development in the Malay 
Archipelago, extending eastward into New Guinea and northward to the Philip¬ 
pines (approx, seventy species) and into northern India to 32° latitude ( Shorea 
robusta, Gaertn.f.). The western limit of distribution is represented in tropical 
Africa by two genera and approximately sixteen species belonging to the sub¬ 
family Monotoideae , and by Vateria Seychellarum, Dyer, of the Seychelles Islands. 

In the Orient, dipterocarps fill th£ place in timber production of the conifers 
and fagaceous trees (oaks, chestnuts, beeches) in the north temperate zone, and 
probably produce more timber than the trees of all other families, taken together. 
This is in part due to the enormous size and long clear boles of many of these trees, 
but is largely to be attributed to the fact that many species are gregarious, cover¬ 
ing wide tracts with dipterocarp forest in which one or several species are dominant 
to the exclusion of almost all others. This permits of a simplified forest practice 
and encourages lumbering with modem machinery on a large scale. 

While the chief product of the Dipterocarpaceae is timber, a number of minor 
forest products are contributed by this family and deserve mention here. The 
best known of these is Borneo camphor, from the wood of Dryobalanops arornatica , 
Gaertn.f., a tree native to northern and western Borneo, Sumatra, and the west 
side of the Malay Peninsula. Borneo camphor finds a ready market in China ; 
it should not be confused with the true camphor of the trade which comes from 
Japan and China and is produced by Ginnamomum Camphora, Nees et Eberm., 
of the Laurel family. In India, gurjun oil from Dipterocarpus turbinatus , Gaertn. 
f., is a well-known article of commerce and is largely used in and sometimes 
exported from Burma. Dipterocarpus tuberculatus, Roxb., produces ‘in’ oil which 
plays a minor role of the same sort, and damars (resins) are obtained from Hopea 
odorata, Roxb., and Vateria Mica, Linn. The oily seeds of various dipterocarp 
trees such as Shorea aptera, Burck., and Isoptera borneensis, Schieff., produce the 
fat known to the trade as tangkawang and the starchy seeds of Vateria acuminata, 
Hayne, and Vatica species are used locally as food. 

The most prominent diagnostic feature of dipterocarp w r ood»s is the presence of 
longitudinal resin canals, which are frequently filled with white deposits. These 
canals may he diffused (certain Dipterocarpus species) but are usually arranged in 
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concentric arcs which appear at irregular and frequent or distant intervals and often 
simulate seasonal rings. Seasonal growth increments are seldom in evidence. 
There is a wide colour range, but shades of yellowish- or reddish-brown predominate, 
and the woods may be lustrous or dull. The weight , hardness, and texture also 
show a corresponding fluctuation. 

The vessels range from extremely large to small; the vessel perforations are 
invariably simple and nearly horizontal, and tyloses are often abundant. Tracheids 
are generally present about the vessels. The development of parenchyma varies; 
it is usually associated with the tracheids in a fairly narrow sheath about the 
vessels and occasionally unites neighbouring vessels; the metatraeheal parenchyma 
is sparse or abundant; parenchyma is invariably associated with the resin canals 
and where these are zonate, concentric bands result which extend some distance 
tangentially. The wood fibres vary from extremely fine to medium coarse, and, 
in the heavier timbers, the walls are greatly thickened and the lumina, corre¬ 
spondingly reduced. The wood rays range from fine to moderately bread and vary 
greatly in height; some species exhibit a fairly conspicuous ray fleck on the radial 
surface; two kinds of wood rays have been noted in certain of these woods. 

The Family is represented in India by 22 commercial species, grouped in 
7 genera. The timber of a number of other species is used locally. 

Remarks. With the waning supplies of hardwoods in the northern hemisphere, 
the extensive dipterocarp forests are bound to play an important role in supplying 
the world’s markets in the future. The trees are of large size and are often 
gregarious, and this permits of lumbering by modem methods, and ensures a large 
and permanent supply of timber. In the main, dipterocarp woods are non-oma- 
mental constructional timbers, but some (especially the lighter species of Shorea) 
exhibit a broad ‘roe’ figure on the radial surface, are lustrous, and may be 
finished ornamentally. 

DIPTEROCARPUS, Caertn.f. 

References. Brandis, Ind. Trees, 65; Troup, Silv. Ind. Trees, i. 35; Beekman, 
Proef. Bosch., Java, Med. v. 61; Den Berger, Proof. Bosch., Java, Med. vii. 42; Den 
Berger, Proef. Bosch., Java, Med. xi. 101; Den Berger, Proef. Bosch., Med. xiii. 126; 
Ileyne, Nutt. Planten, 2 Druk, ii. 1093; Moll, Mik. Holzes, i. 348; Pfeiffer, De Waarde 
van Wetenschappelijk Onderzoek voor de Vaststelling van Technische Eigenschappen 
van Hout, 17, 94; Foxw., Com. Timb. Trees Mai. Penin., 40-44; Foxw., Com. Woods 
Mai. Penin., 76; Ridley, Timb. Mai. Penin., Agr. Bull. Str. and Fed. Mai. States, n. 
ser., i (1902), 54; Bargagli-Petrucci, Sulla struttura dei legnami racolti in Borneo dal 
Dott. O. Beccari, Malphigia, xvii (1903), 60; Foxw., Timb. Br. N. Bor., 17; Lecomte, 
Bois Indo-Ch., 114; Foxw., Indo-Mal. Woods, 509; Reyes, Woods Phil. Dipterocarps, 
Phil. Jour. Sci., Sec. C, xxii, No. 3, 320, 1923; Schn., Com. Woods Phil., 163; Whitford, 
For. Phil., pt. ii, 68; Boulger, Wood, 173, 183; Howard, Timb. World, 12, 80, 94, 313; 
Guerin, Sur Tappareil secreteur des Dipterocarpees, C.R. Acad. Sci. (Paris), t. cxl (1905), 
520; Engler u. Prantl, 2 Aufl., xxi. 250. 

Size and General Distribution. Dipterocarpus includes about 70 species 
of large trees, widely scattered throughout the Indo-Malavan region. Eleven 
species are found in India, five in Ceylon, fifteen in the Philippine Islands, 
fourteen in Borneo, and the remainder in the Malay Peninsula and the Indian 
Archipelago. 
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Timber Species. 1. D. inclicus, Bedd.; 2. D. twrinnatus, Gaortn.f.; 3. D. 
obtusifolius, Teysm. ; 4. D. pilosus, Roxb.; 5. D. tubercukitus, Roxb.; 6. D. alatus, 
Roxb.; 7. D. Griffithii, Miq.; 8. D. costatus, Gaertn.f. 

General Features of the Wood. Sapwood white, pale greyish-white, or 
reddish-white, narrow to fairly wide, subject to stain; heartwood red to reddish- 
or greyish-brown, becoming darker on exposure, often with lighter broken bands 
containing resin canals; dull, with rather rough feel, without characteristic odour 
or taste, moderately heavy, moderately hard, fairly straight or somewhat inter- 
locked-grained, coarse and even-textured. Growth rings absent or very faint. 
Vessels extremely large to medium-sized, the orifices usually visible with the naked 
eye, forming fairly conspicuous, close vessel fines along the grain, solitary or rarely 
paired, open or occluded with reddish-brown tyloses; vessel segments truncate or 
abruptly short-tailed, thin-walled; perforations simple, horizontal or nearly so. 
Tracheids paratracheal, sparse or abundant. Parenchyma paratracheal, meta- 
tracheal, and encircling all resin canals in rather extensive tracts, frequently extend¬ 
ing tangentially and uniting with tracts from other canals, forming broad, 3-12 
seriate bands reaching across several rays in which the canals are inserted at 
intervals or are rarely contiguous. Fibres libriform, rather coarse, aligned in 
radial rows. Rays medium coarse, scarcely or plainly visible with the naked eye, 
3-9 per mm., somewhat darker than the background forming a fairly high and 
quite conspicuous fleck on the radial surface, 1-7 seriate, heterogeneous, roughly 
divisible into two kinds on the basis of size (<), the largest 25 plus cells high. 
Canals longitudinal, embedded in patches or tangential bands of parenchyma, 
solitary or 2-3 contiguous, 0-8 per mm. 2 ; contents white (when solidified). 

Remarks. The wood of Dipterocarpus is moderately heavy, moderately hard, 
fairly straight-grained and coarse-textured, and typically dull red or reddish- 
brown in colour, and is further characterized by numerous longitudinal resin 
canals which are diffused or frequently zonate in short tangential fines of 2-several. 
It lacks the figure and lustre that feature some of the other woods of this 
Family, notably the lighter species of Shorea, and is a non-ornamental structural 
timber.' Eight species of Dipterocarpus are commercial timber trees in British India. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 

The woods of the various species of Dipterocarpus are so similar in colour, 
weight, and hardness that the preparation of a key, based on macroscopic 
characters, is not feasible. 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 

The separation of the various Indian Dipterocarpus woods, even by minute 
characters, is attended with difficulty. The key which follows is based on the 
samples available and must be considered as tentative pending such time as 
additional anatomical data from many more authentic samples of each species 
are made available. 

1. Maximum tangential diameter of largest vessels more than 250/i; orifices 
of the largest resin canals more than 80 /z in diameter . . • 2 

1. Maximum tangential diameter of largest vessels less than 250^.; orifices 
of the largest resin canals less than 80 /x in diameter . - D. indicus 



70 DIPT E ROC ARP ACE A E 

2. Maximum width of largest rays more than 100 p . . .3 

2. Maximum width of largest rays less than 100 p .... 4 

3. Maximum tangential diameter of largest vessels more than 300 p 

D. turbinatus 

3. Maximum tangential diameter of largest vessels less than 300 p 

D. Griffithii, D. pilosus 

4. Maximum tangential diameter of largest vessels more than 300 p . .5 

4. Maximum tangential diameter of largest vessels less than 300 p 

D. tuberculat-us 

5. Maximum number of canals per sq. mm. more than 6 . . D. alatus 

5. Maximum number of canals per sq. mm. less than 6 . D. costatus 

D. obtusifolius 

Dipterocarpus indicus, Bedd. 

Syn. I), turbinatus, Gaertn., in part. Both Cooke and Talbot classify this species 

with D, turbinatus. 



References. Gamble, Man. Ind. Timb., 70; Talbot, For. FI. Bom., i. 108; Ind. For. 
Rec., ix, pt. v, 31; Brandis, Ind. Trees, 65; Troup, Silv. Ind. Trees, i. 37; Troup, Ind. 
Woods and Uses, 131. 

Vernacular Names. Bom. Kan. Guy a, challane ; Mad. Tam. Ennei ; Mai. 
Kalpayin ; Trav. Hills Vavangu, velayani; Coorg. Yennemara. 

Habit and Distribution. A lofty tree with a straight cylindrical stem, often 
60 ft. to 70 ft. to the first branch. Talbot states that he has rarely seen trees over 
100 ft. high in the Kanara forests; it, however, grows to a greater size farther 
south in Travancore. Found in the West Coast evergreen forests from N. Kanara 
southwards, ialbot states that it is very abundant in S. Kanara and on the 
southern Ghats in the tropical evergreen forests near the Gairsoppah Falls and on 
the Milkund Ghat. Again, farther south it is a common tree in the Tellichery 
Ghats of the N. Malabar Division, as also in Travancore. 

Supplies. The out-turn is considerable if all the localities where it is found be 
taken into consideration, and as the timber naturally finds its way to the small 
ports on the West Coast, it is shipped in large quantities to Bombay and Karachi 
and put on the market in competition with guxjun from Burma. C. E. Simmons 
states that enumerations carried out in the Urti Block, Makut, Coorg, showed that 
29 per cent, of the crop consisted of this species and that the annual supplies 
amounted to 89,900 c. ft. 

General Characteristics of the Wood. Sapwood greyish-white, rather 
wide; lieartwood light red to greyish-brown, with lighter tangential lines (resin 
. canals) at irregular but frequent intervals; dull with somewhat rough feel, without 
characteristic odour or taste, moderately heavy (sp. gr. approx. 0-78), fairly 
straight or somewhat interlocked-grained, even and medium coarse-textured. 


Structure of the Wood: 

Growth rings indistinct. 

Vessels large to medium-sized, the orifices of the larger visible with the naked eye. 
exhibiting no variation in size to indicate seasonal increments, open or occasionally 
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plugged with ferruginous tyloses, frequently with contiguous rays, forming fairly broad 
and conspicuous, straight vessel lines along the grain containing occasional clumps of 
tyloses, the majority solitary, occasionally paired, quue olose and fairly evenly dis¬ 
tributed, 5- 9 per mm.*; vessel segments 250-715 ,4 long, truncate or abruptly short-ta.led, 
thin-walled, the largest 70-230 p in diameter; perforations simple, horizontal or nearly 
so • pits leading to contiguous traeheids grouped in vertical strips, elliptical to narrowly 
elliptical, with linear-lenticular, nearly horizontal orifice and narrow border occasionally 
confluent, the long diameter approximately 7-10 p; pits leading to contiguous rays 
rounded and variable in shape, often oval and horizontally orientated, with broad orifice 
without evident border, occasionally confluenteand then similar to a large pit spanned 
by rods, the maximum diameter approximately 12-23 p; tyloses sparse, arising latera y 
from the arcuate rays, reddish-brown, thin-walled, occasionally with deposits of reddish- 

Tmcheids sparse, paratracheal, peripherally flattened and intermingled with 
parenchyma forming a narrow, interrupted sheath about the vessel, /00 8o7 p long, 
with maximum diameter of 30-40 p, with numerous, horizontally akgned, narrowly 

bordered, elliptical pits. , , *• j 

Parenchyma paratracheal, metatraeheal, and in rather broad interrupted ban 
containing longitudinal resin canals; (a) paratracheal parenchyma relatively sparse, 
intermingled with traeheids and difficult to distinguish in the transverse sectmn forming 
(with the traeheids) a narrow, Several (mostly 1) seriate sheath which.is often inter¬ 
rupted by rays and fibres contiguous to the vessel; cells flattened peripherally mth 
maximum diameter of 30-40 p; (6) metatraeheal parenchyma fairly abundant, scattered 
or a number of cells contiguous and then frequently forming short imisenate tangential 
lines which end blindly or unite rays in cambiform rows ot usually 4 units along the 
grain; maximum diameter of ‘b’ parenchyma 20-30 p; (c) parenchyma about the ream 
canals in rather extensive tracts, frequently extending tangentially and uniting with 
tracts encircling neighbouring canals forming fairly broad, 3-8 (mostly 4-6) seriate bands 
reaching across a number of rays in which the canals are inserted at ndervals r are 
rarely contiguous; cells arranged in radial rows, generally tangentially flattened, the 
maximum efiameter 30-37 p; reddish-brown gummy infiltration fairly abundant in all 
types of parenchyma; crystals wanting; starch deposits not observed. 

‘ Fibres libriform, rather coarse, angled in the transverse section and more or less 
aligned in radial rows, forming extensive tracts between the vessel raj ?' ^ 8 P r * 

with metatraeheal parenchyma, non-gelatinous, non-septate, 800-2 100p long 23-30 p 
in diameter; walls 8-12 p thick; inter-fibre pits most numerous on the tangential walls, 
bordered, with slit-like nearly vertical orifice; infiltration occasional, reddish-brown. 

Pays fairly fine, scarcely visible with the naked eye, 0-8 per mm , somewhat da 
than the background forming a fairly high and conspicuous ray fl^k on tee raffia 
surface, 1-5 (mostly 3 - 4 ) seriate, heterogeneous, the largest 6o~80p wide and 2o plus 
cells and 900 plus p high; pits leading to contiguous vessels roundcd^iid vanable m 
shape often oval and horizontally orientated, with broad orifice without evident border, 
confluent „d then ,m*r to . lutg. pit by ** 

diameter approximately 12-23 p; infiltration copious, occluding many cells, reddish- 
brown; crystals wanting; starch grains not observed. _ 

Resin canals present, longitudinal, embedded 111 parenchyma, solitary y 

2 -several at intervals, or rarely contiguous in fairly broad 

tangential bands extending across a number of rays, 0-4 per mm. , epithelium for g 
a single layer; canal orifices with maximum diameter of 50-70 p; contents white 

{> ' 0h ^tmLry. A moderately heavy, fairly straight-grained and medium coarse- 
textured, light red to greyish-brown wood; similar to the other Dtpterocarpus woods 
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herein described but finer-textured, with smaller vessels and resin canals, and lower rays; 
a non-ornamental structural timber of the third class. 

Material. Gamble Specimen, No. 6219. 

Mechanical Properties. Wt. at 12 per cent, moisture content 43 lb. per 
c. ft. No special tests have as yet been carried out at Dehra Dun; the timber is, 
however, very similar to Dipierocarpus turbinatus as regards strength. Gamble, 
quoting Bourdillon, gives P=695. 

Seasoning. The timber is moderately refractory to season. Somewhat liable 
to split if left in large dimensions, but the damage is not excessive. Surface 
cracking negligible. Green conversion and girdling give the best results. Water- 
seasoning is not advocated. (Ind. For. Rec., ix, pt. v, 31.) 

Durability and Adaptability to Treatment. Gamble states that it is not 
durable, while Talbot reports it liable to attack by borers in N. Kanara. It is 
also not proof against white ants. J. Warr has treated this timber with creosote 
on an experimental scale and states that complete penetration is obtained with 
6-7 lb. of oil per c. ft. There are no records available of durability tests with treated 
sleepers, but it is probable that the timber will behave much as do treated sleepers 
of D. turbinatus, which give a life of from 10 to 12 years or more if the spike-holes 
are bored before the sleepers are treated. 

Working Qualities. The timber can be sawn with ease and lends itself well 
both to working with hand tools and in machines. Like other dipterocarp timbers 
it does not take a very high finish. 

Uses, Present and Prospective. It is used locally, as also in Bombay and 
Karachi, in the form of beams, scantlings, planking, ceiling and floor boards, and 
for shipbuilding, masts and spars. It is shipped from all West Coast ports to 
Bombay and Karachi, and is sold in competition with gurjun from Burma. It is 
commonly used in the Kolar Gold Fields as beams and planks in underground work 
(C. E. C. Cox). The timber was exhibited in the British Empire Exhibition of 1924, 
in several ways, the most notable of which was as the complete internal fittings of 
Two Pullman cars. After treatment it should yield a very useful sleeper. 


Dipterocarpus turbinatus, Gaertn.f. 


Syn. D. laevis', Ham. Parkinson gives it as I). turbinatus var. andamanica. 

References. Gamble, Man. Ind. Timb., 70; Parkinson, For. FI. Andam., 92; 
Rodger, For. Pr. Burm., 5; Talbot, For. FI. Bom., i. 108; Ind. For. Rec., ix, pt. v, 46: 
Ind. For. Rec., vi, pt. iv, 90-92; For Bui., 53, 28; For. Bui., 50, 1922; Brandis, Ind. 
Trees, xx. 65; Pearson, Com. Guide For. Econ. Prod. Ind., 49, 140; Troup, Silv. Ind. 
Trees, i. 35; Troup, Ind. Woods and Uses, 132; Boulger, Wood, 183; Howard, Timb. 
World, 94. 

1 bade and Vernacular Names. Gurjun. Vern. Ass. Ourjun ; Beng. Gurjun, 
tiliya gurjun ; Burm. Kanyin-ni; Shan. Mai-hao; Kaehin, Shinglim; Andam. 


Gurjun. 


Habit and Distribution. A large evergreen tree, with a tall cylindrical stem, 
which in favourable localities may be up to 70 ft. to the first branch. It occurs in 
the evergreen forests of Assam, Burma, Chittagong and the Andamans, generally 
below 1,000 ft. elevation, though recorded at 3,000 ft. in the Mandalay Division 
in Burma. 


MINlSr^ 





MAP 

SHOWING DISTRIBUTION 

OF 

OIPTEROCARPUS TURBINATUS, 

/ Gaertn. f. 


' 06 UHI*| 

RAJPUTANA 


P*BI H A R r v -l 
o, A N 0 BENO, 
-•AORJS8 AXSi*?' 




Andaman, 
islands I 


Nicobar# 
Islands G 


\ (10 x) 

27. DIPTEROCARPUS TURBINATUS, GAERTN. F. 












Of INDIA 




Scale: one space =* millimeter = 100 microns (/a) = inch 


(l JO x) 

Photomicrograph by H. P. Brown 


27. DIPTEROCARPUS TURBINATUS, GAERTN. E. 








































DIPTEROCARPACEAE 73 

Supplies. Large quantities are available, sufficient for local use and for 
export. In Cachar, Silhet, and the Lushai Hills, it tends to grow gregariously on 
the lower hills and is fairly plentiful. Large supplies are available from Burma. 
Rodger, in his Handbook of Forest Products of Burma , estimates the growing 
stock of kanyin in Burma at six million tons, of which one and a half million tons 
consist of trees 9 ft. in girth and over. For estimated figures of annual yield from 
some divisions of Burma, see Forest BvJX. No. 50 of 1922. The Utilization Con¬ 
servator, Rangoon, estimates the average annual supply at two million M.G. 
sleepers =» three million o. ft. The annual output of the five species of Dipferomrpus 
from the Andamans is put at 30,000 tons, of which about half will be of I), turbi- 
natus. The annual out-turn from Chittagong is relatively small, while that from 
Aracan is about 500 tons per annum. Large squares are available up to 40 ft. 
long by 26" x 26", both from Burma and the Andamans. 

Rodger, who was Deputy Controller of Timber Supplies in Burma during 
the great war, kindly supplied the following note, which gives a good idea of the 
supplies available under good organization: 

‘During the war the By. Controller of Timber Supplies, Indian Munitions Board, 
exported about 150,000 tons of timber from Burma for war purposes. The diptero- 
carps formed the bulk of this large quantity and the species exported in largest 
quantity were I). tuber culatus, D, turbiruitus, and D. alatus . Piles up to 60 ft. in length 
of D. tuberculatus and teak were sent in thousands for bridges in Mesopotamia. 
Very large beams, planks, and squares of D. turbinatus and D. alatus were also sent 
to Mesopotamia. Scantlings, planks and beams of all sizes sawn from all the three 
species were sent to Mesopotamia, Egypt, and Salonika. About one and a half million 
sleepers were exported and these dipterocarps supplied most of the timber for them. 
They were sawn into all sizes, from narrow gauge to large crossing sleepers.’ 

General Characteristics of the Wood. Sapwood pale reddish-white, 
ageing to greyish- or brownish-whit©; heartwood light red to reddish-brown with 
lighter interrupted tangential lines (resin canals) at irregular and relatively close 
intervals; dull, with rather rough feel, without characteristic odour or taste, light 
to moderately heavy (sp. gr. approx. 0*62), fairly straight or somewhat interlocked- 
grained, even and coarse-textured. 

Structure of the Wood: 

Growth rings absent or scarcely distinct and approximately 5-8 per inch. 

Vessels very large to extremely large, the orifices of the larger plainly visible with 
the naked eye, exhibiting no variation in size to conform to seasonal increments, open 
or occluded with brown tyloses, frequently with contiguous rays, forming broad, con¬ 
spicuous, close vessel lines along the grain containing frequent deposits of tyloses, the 
majority solitary, occasionally paired, close and quite evenly distributed, 2-7 per mm. 2 ; 
vessel segments 350-750 p long, thin-walled, truncate or abruptly short-tailed, the largest 
280 - 315/4 in diameter; perforations simple, horizontal or nearly so; pits leading to 
contiguous tracheids grouped in vertical strips, oval to elliptical, with lenticular nearly 
horizontal orifice and narrow border, occasionally confluent, the long diameter 7-10 p ; 
pits leading to contiguous rays rounded and variable in shape, with broad orifice without 
evident border, occasionally confluent and then similar to a large pit spanned by rods, 
the maximum diameter 15—23 p ; tyloses abundant, thin-w alled, reddish-brown, occa¬ 
sionally with deposits of reddish-brown gum. 

Tracheids sparse, paratracheal, intermingled with parenchyma and usually peri- 
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pherally flattened about the vessels, 660-875 y long, with maximum diameter of 30-40 /a, 
with numerous, horizontally aligned, narrowly bordered, elliptical pits. 

Parenchyma paratracheal, metatracheal, and encircling all resin canals; (a) para- 
tracheal parenchyma relatively abundant, intermingled with tracheids and difficult to 
distinguish in the transverse section, forming (with the tracheids) a narrow, 1-several 
(mostly 1-2) seriate sheath which -is interrupted by rays and occasionally by fibres 
contiguous to the vessel; cells contiguous to the vessel peripherally flattened, the 
maximum diameter 30-40 y ; (b) metatracheal parenchyma abundant, scattered or in 
short, tangential, usually uniseriate lines which end blindly or unite neighbouring rays, 
in cambiform rows of usually 4 units along the grain; cells with maximum diameter of 
23-30 p; (c) parenchyma about the resin canals in rather broad tracts, frequently 
extending tangentially and uniting with tracts encircling neighbouring canals forming 
broad, 3-12 (mostly 4-10) seriate bands reaching across a number of rays in which 

2- several canals are inserted at intervals or are rarely contiguous; cells of C c’ parenchyma 
arranged in radial rows, generally tangentially flattened, the maximum diameter 30-37 y ; 
reddish-brown gummy infiltration frequent in all types of parenchyma; crystals wanting; 
starch grains not observed. 

Fibres libriform, rather fine, angled in the transverse section and aligned in radial 
rows, forming tracts between the vessels and the rays which are copiously besprinkled 
with metatracheal parenchyma, non-gelatinous, non-septate, 800-2,440 y long, 23-30 y 
in diameter; walls 7-10 y thick; inter-fibre pits most numerous on the tangential walls, 
bordered, with slit-like, nearly vertical orifice; gummy infiltration frequently present, 
reddish-brown. 

Bays scarcely visible with the naked eye, rather coarse, 6-8 per mm., separated by 

3- 15 rows of fibres (t) y somewhat darker than the background forming a fairly high and 
quite conspicuous fleck on the radial surface, 1-7 seriate, heterogeneous, the largest 90- 
107 y wide and 50 plus cells and 1,300 plus y high; pits leading to contiguous vessels 
rounded and variable in shape, with broad orifice without evident border, occasionally 
confluent, and then similar to a large pit spanned by rods, the maximum diameter 15- 
23 /x; gummy infiltration copious, occluding many cells, reddish-brown; crystals wanting; 
starch deposits not observed. 

Resin canals present, longitudinal, embedded in parenchyma, solitary or 2-several 
at intervals or rarely contiguous in broad 3-12 (mostly 7-10) seriate bands extending 
across a number of rays, 0-5 per mm. 2 ; epithelium thin-walled, forming a single layer; 
canal orifices with maximum diameter of 90-130 y ; contents white (solidified). 

Summary. A light to moderately heavy, fairly straight-grained and coarse-textured, 
dull red or reddish-brown timber of the usual Dipterocarpus type; similar to D. tuber - 
culatus, Roxb., but somewhat coarser-textured and with larger resin canals; upon 
heating on a sand bath, this timber exudes quantities of gurjun oil, and this procedure 
has been used with some success in separating the timber from that of D. tuberculatus , 
Roxb., from which the oily exudation is less copious. A non-ornamental structural 
timber of the first class, but inferior to i). tuberculatus. 

Material . The present description is based on Gamble Specimen No. 5983; Gamble 
Specimens Nos. 6081 and 5984 were also examined; the last resembled No. 5983 very 
closely, but the former was much heavier, with denser fibrous tissue and less parenchyma. 

Mechanical Properties. Wt. at 12 per cent, moisture content 40 to 48 lb. 
per c. ft. (Burma). The timber is slightly stronger than teak, thus, taking 1 as the 
index figure for the transverse strength of teak, gurjun is 1*08; likewise the ratio at 
elastic limit is as 1 : 0-86. Then, again, gurjun is considerably harder than teak, 
The following are the results of tests carried out at the Forest Research 
Institute, Dehra Dun, under L. N. Seaman : 
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Moisture, 

Weight , lb. 
per c. ft. at 14*3 
per cent . moisture 
content. 

Shrinkage, percentage 
of size green. 

| Radial. Tangential, i 

Transverse strength, in lb. per sq. in. 

\percentage 
of weight of 
o ven dry wood. 

1 j 

Strength at 
elastic limit. j 

Breaking 

strength. 

Modulus of 
elasticity or 
Young s modulus. 

14*3 

49 

to 

00 

8,095 | 

15,605 

2,240,000 


Impact bending 
strength at 
elastic limit, in 

Compression parallel to grain. 

Crushing at right 
angles to grain at 
elastic limit f in 

Hardness, 
in lb. per 
impression . 

| 

Shear, average 
of radial and 
tangential , in 
lb. per sq. in. 

At elastic 
limit , in lb. 

] At breaking , 
in lb. per 
sq. in. 

lb. per sq. in. 

per sq. in. 

lb. per sq. in. 

Side . ! End . 

26,875 

3,730 

7,745 

1,185 

1,340 | 1,315 | 

1,255 


Based on Tests under Project 1. 


Spike-pulling tests on sleepers carried out by L. N. Seaman at the Forest 
Research Institute, gave the following results : 


Pre-bore, 

Total load , 
in lb. 

Elastic limit, 
in lb. 

1 Speed of 

machine. 

f in- 

3,661 

3,098 

0*072 

i in. 

3,519 

2,750 

0-072 

1 in. 

3,117 

2,000 

0072 


Seasoning. The timber seasons somewhat slowly. C. V. Sweet, in his note on 
seasoning ( Ind . For. Bee., ix, pt. v, 31), deals with this species, the experiments 
having been carried out in Coorg. Though he names the timber D. turbinatus , it 
was probably D. indicus. His remark that this timber is not refractory in season- 
ing, probably applies with equal force to both species. I have noticed that the 
timber has a marked tendency to cupping, if cut off the quarter when in sleeper 
sizes. S. Fitzgerald carried out the final inspection of an extensive seasoning experi¬ 
ment on Andaman timbers in Calcutta. He states that the timber seasons slowly, 
due to the large quantity of oil and resin it contains. Dried in planks to 12 per cent, 
moisture content, the results were very satisfactory, only slight warp, cup, and 
spring having developed. 

Durability and Adaptability to Treatment. The timber is durable under 
cover, fairly so in the open. Eminently suitable for use under cover in temperate 
climates, where it may be classed as very durable. It is not immune from attack 
by pin-hole borers and by white ants. Fifty per cent, of the experimental sleepers 
laid in 1907 in the line in an untreated state had to be removed by 1912, giving the 
sleepers a life of up to five years. The timber treats easily with an antiseptic, and 
complete penetration is obtained with about 6 lb. per c. ft. of oil (J. Warr). Sleepers 
Rupingized at Hull, England, took up 4*57 lb. per c. ft. net. Experimental sleepers 
laid in the E.R.S. Railway, after 7£ years, showed over 90 per cent, sound. Creosoted 
gurjun sleepers give a 10- to 12-year life and fail by enlarged spike-holes and under 
the bearing seat. Were the sleepers adzed and bored before treatment, their life 
would probably be prolonged 2 or 3 years, thus giving a life of 14 years. 

Working Qualities. Easy to saw and work. Polishes well, though it requires 
a good deal of filling. 
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Uses, Present and Prospective. The timber is extensively used in Lidia 
and Burma as rafters, scantlings, and planking in other than high-grade construc¬ 
tion work. It is also commonly used as partition boards for storing cargo, especially 
rice, and for ships ventilators. In Chittagong it is employed in boat-building as 
knees, oars, and helms, and for dugouts, elsewhere for packing cases and tea boxes. 
It has proved satisfactory as mill-flooring. Of recent years the timber has been 
exported in considerable quantities to Europe, and a good market has been estab¬ 
lished by Messrs. W. W. Howard Bros. & Co., formerly Government timber agents 
in London, who sold it for a variety of purposes. As an example, it has been used 
for flooring the new Bank of England buildings in Finsbury Circus, and presents 
a very pleasing appearance, while railway companies in England now readily 
utilize this timber in carriage and wagon construction. Quite recently a large 
automobile company in England has, as an experiment, used the timber in the 
construction of two cars, and expresses itself as well satisfied with the results. 

At the British Empire Exhibition this timber was shown on a considerable 
scale to great advantage, both in the Indian and Burma pavilions, illustrating 
clearly to what uses it may be put. For instance, the floor of the central hall of 
the Indian Section was of gurjun, as also that of the Central Forestry Court of the 
Burma Section. A room was panelled throughout with this timber and was most 
effective. It was also used for the beams and joists of the room, as flooring-boards 
for all the boats plying on the artificial lake, while a dining-room suite, complete 
with sideboard, table, chairs, &c., was also presented. Three complete London 
suburban trains are now running which are built and furnished with gurjun timber. 

Besides the uses to which gurjun is at present put in India, everything points 
to its use as a sleeper wood, after treatment. 


Dipterocarpus obtusifolius, Teysrn. 


References. Gamble, Man. Ind. Timb., 71; Rodger, For. Pro. Burin., 6; Brandis, 
Ind. Trees, 65, 701; Troup, Silv. Ind. Trees, i. 39; Troup, Ind. Woods and Uses, 131; 
Foxw., Com. Woods Mai. Penin., 76; Lecomte, Bois Indo-Ch., 118. 

Vernacular Names. Burm. Inbo, in, kanyingok. 

Habit and Distribution. A large tree of the lower hill forests of Prome, 
Martaban, Mergui, and Tavoy, where it sometimes forms pure woods (Rodger). 

Supplies. The quantity available annually is not known, but there are fair 
supplies which could be shipped from the ports down the Martaban coast to Ran¬ 
goon or elsewhere. The logs are long and cylindrical and cut up with a minimum 
waste, as they carry their girth well up the stem. 

General Characteristics of the Wood. Sapwood nearly white when first 
exposed, rather wide; heartwood pale red to light reddish-brown and the trans¬ 
verse section with white spots (resin canals); dull, with rather rough feel, without 
characteristic odour or taste, moderately heavy (sp. gr. approx. 0-76), straight or 
somewhat interlocked-grained, even and coarse-textured. 

Structure of the Wood: 

Growth rings indistinct. 

Vessels very large to large, the orifices of the larger visible with the naked eye, 
exhibiting no variation in size to indicate seasonal increments, open or plugged with 
ferruginous tyloses, frequently with contiguous rays, forming rather conspicuous vessel 
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lines along the grain containing foam-like deposits of tyloses, the majority solitary, 
occasionally paired, rather close and quite evenly distributed, 3-6 per mm. 2 ; vessel 
segments 315—815 p long, truncate or abruptly short-tailed, thin'■'walled, the largest 
270-310 \x in diameter ; perforations simple, horizontal or nearly so; pits leading to 
contiguous tracheids grouped in vertical strips, oval to elliptical, vrith lenticular orifice 
and narrow border, occasionally confluent, the long diameter 7-10/x; pits leading to 
contiguous rays rounded and variable in shape, with broad orifice without evident border, 
occasionally confluent and then similar to a large pit spanned by rods, the maximum 
diameter 15-23 p; tyloses generally abundant, arising from the arcuate contiguous rays, 
thin-walled, reddish-brown, occasionally with deposits of reddish-brown gum. 

Tracheids sparse, paratracheal, intermingled with parenchyma and peripherally 
flattened, about the vessel, 490-840 p long, with maximum diameter of 30 40 p, with 
numerous, horizontally aligned, narrowly bordered, elliptical pits. 

Parenchyma paratracheal, metatracheal, and in broad interrupted bands containing 
longitudinal resin canals; (a) paratracheal parenchyma relatively sparse, intermingled 
with tracheids and difficult to distinguish in the transverse section, forming (with the 
tracheids) a narrow, I—several (mostly 1) seriate sheath which is often interrupted by 
rays and fibres contiguous to the vessel; cells peripherally flattened, the long diameter 
30-40 ix ; (6) metatracheal parenchyma relatively sparse, scattered or a number of cells 
contiguous and then often forming short, mostly uniseriate, tangential lines, in cambiform 
rows of usually 4 units along the grain; maximum diameter of ‘b’ parenchyma 20-27 \x ; 
(c) parenchyma about the resin canals in rather extensive tracts, frequently extending 
tangentially and uniting with tracts encircling neighbouring canals forming broad, 3-10 
(mostly 4-6) seriate bands reaching across a number of rays in which the canals are in¬ 
serted at intervals or are rarely contiguous; cells arranged in radial rows, squarish or 
tangentially flattened, the maximum diameter 30-37 n ; reddish-brown gummy infiltration 
frequent in all types of parenchyma; crystals wanting; starch deposits not observed* 

Fibres libriform, rather coarse, angled in the transverse section and arranged in 
radial rows, forming extensive tracts between the vessels and the rays besprinkled with 
metatracheal parenchyma, non-gelatinous, non-septate, 1,000—2,030 fx long, 25-37 p 
wide; walls 9-12 /x thick; inter fibre pits most numerous on the tangential walls, bordered, 
with slit-like, nearly vertical orifice; infiltration occasional, reddish-brown. 

Mays fairly fine, scarcely visible with the naked eye, 4-7 per mm., separated by 
3-15 rows of fibres (t), somewhat darker than the background, forming a fairly high and 
conspicuous fleck on the radial surface, 1—6 seriate, heterogeneous, the largest 70—95 p 
wide and 45 plus cells and 1,400 plus p high; pits leading to contiguous vessels rounded 
and variable in shape, with broad orifice without evident border, occasionally confluent 
and then similar to a large pit spanned by rods, the maximum diameter 15-23 fx ; infil¬ 
tration copious, filling many cells, reddish-brown; crystals wanting; starch grains not 
observed. 

Resin canals present, longitudinal, embedded in parenchyma, solitary or frequently 
2-several at intervals or contiguous in fairly broad, 3-10 (mostly 4-6) seriate, tangential 
bands extending across a number of rays, 1-4 per mm. 2 ; epithelium thin-walled, forming 
a single layer; canal orifices with maximum diameter of 70-115 p; contents white 
(solidified). 

Summary. A moderately heavy, quite straight-grained and coarse-textured, dull pale 
red or reddish-brown wood; similar to the other Dipterocarpus woods herein described and 
very similar to I>. costatus , Gaertn.f., in texture; a dull, non-ornamental, structural 
timber of the second class. 

Material . Gamble Specimens, Nos. 5915, 5916, 5917, 5964. 

Mechanical Properties. Wt. at 12 per cent, moisture content 55 lb. per c. ft. 
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(Pegu Div.); 55 lb. per c. ft. (Tavoy). No strength tests have so far been carried 
out, but in this respect it is very similar to D . tuberculatus. 

Seasoning. The timber seasons without difficulty, but, like other timbers of 
this class, it is somewhat liable to warp and cup. 

Durability and Adaptability to Treatment. The timber is not really 
durable in exposed positions, thus its life as a sleeper in an untreated state is from 
4 to 5 years. It has not been treated, as far as is known, but looking at the structure 
of the timber it is reasonable to suppose that, like ‘gurjuii’ and ‘in’, it will readily 
absorb the antiseptic. 

Working Qualities. Moderately hard, working to a smoother surface than 
most dipterocarps. Silver grain noticeable on the quarter. 

Uses, Present and Prospective. Its uses are similar to those of ‘in’, D . 
tuberculatus , being a good plank and scantling timber. It should be tested for 
sleepers after treatment. 

Dipterocarpus pilosus, Roxb. 

REFERENCES. Gamble, Man. Ind. Timb., 71; Rodger, For. Pro. Burm., 6; Ind. For. 
Rec., v, pt. i, 4; Ind. For. Rec., vi, pt. iv, 75, 82, 83, 87,102; Ind. For. Rec., ix, pt. i, 18, 
25, 45, 47 ; For. Bui. 39 of 1919; For. Bui. 53 of 1922; Brandis, Ind. Trees, 65; Troup, 
Silv. Ind. Trees, i. 39 ; Troup, Ind. Woods and Uses, 131; Heyne, Nutt. Planten, 1 Druk, 
iii. 274; Kanehira, Anat. Notes Ind. Woods, 2; Seim., Com: Woods Phil., 164. 

Trade and Vernacular Names. Hollong. Vern. Ass. Hollong (Lakhimpur 
and N.E. Frontier Tract); hullung (Sibsagar); Beng. Dulia , gurjun (Chittagong); 
Burm. In or eng (Prome), kan-yaung, into, kokhe (Bassein). 

Habit and Distribution. An extremely tall tree, with a long clean cylindrical 
bole of large girth, which it carries well up the stem, the crown not large as com¬ 
pared to the stem. Gamble instances a tree of 23 ft. girth and perhaps 100 ft. 
high. One measured in the Dehing Reserve of the Lakhimpur Division of Assam 
11 ft. 9 in. in girth at breast height and 117 ft. to the first branch. Trees 
from 9 ft. to 15 ft. girth, 100 ft. clear bole, and a total height of 150 ft. are common 
in the Lakhimpur and North-East Frontier Tract Divisions; in Sibsagar, where it 
grows on the fiat, the trees are not so large. In the Chittagong Collectorate it 
grows to 7 ft. girth, with a maximum height of 80 ft. to 90 ft., while in the Chitta¬ 
gong Hill Tracts trees attain 12 ft. girth and a height of 120 ft. to 130 ft. In Lower 
Burma it is found as a scattered tree in the lower hill forests, where trees up to 
12 ft. in girth and from 130 ft. to 170 ft. in height are found. 

Supplies. The amounts available are considerable from the West and East 
Blocks of the Upper Dehing and from the Jaipur Reserve in Lakhimpur, from 
which areas the absolute minimum annual yield is estimated to be 415,000 c. ft. 
Considerable quantities are available from the Chittagong Hill Tracts, where 
it is found scattered in small groups on the flat and lower slopes of the hills running 
down to the Kasalong River. No reliable estimates are available from Burma. 

General Characteristics of the Wood. Sapwood greyish- or brownish- 
white, rather wide; heartwood light red to uniform reddish-brown; dull, with 
rather rough feel, without characteristic odour or taste, moderately heavy (sp. 
gr. approx. 071), fairly straight or somewhat interlocked-grained, even and coarse- 
textured. 
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Structure op the Wood: 


Growth rings absent or scarcely distinct and 6-7 per inch. 

Vessels very large to large, the orifices of the larger plainly visible with the naked 
eye, exhibiting no variation in size to indicate seasonal increments, open, frequently 
with contiguous rays, forming fairly broad conspicuous vessel lines along the grain 
containing sparse deposits of tyloses, the majority solitary, occasionally paired, fairly 
close and quite evenly distributed, 4-8 per mm. 2 ; vessel segments 250-860 p long, trun¬ 
cate or short-tailed, thin-walled, the largest 260-300 }x in diameter; perforations simple, 
horizontal or nearly so; pits leading to contiguous tracheids in vertical strips, oval to 
elliptical, with lenticular, nearly horizontal orifice and narrow border, occasionally con¬ 
fluent, the long diameter 7-10 fx ; pits leading to contiguous rays rounded and variable 
in shape;, with broad orifice without evident border, occasionally confluent and then 
similar to a large pit spanned by rods, the maximum diameter 15-23 /z; tyloses sparse, 
arising laterally from arcuate rays contiguous to the vessel, thin-walled, reddish-brown, 
occasionally with deposits of reddish-brown gum. 

Tracheids sparse, paratracheal, intermingled with parenchyma and forming a narrow 
sheath about the vessels, 490-1,160 ja long, with maximum diameter of 30-40 fx } with 
numerous, horizontally orientated, narrowly bordered, elliptical pits. 

Parenchyma paratracheal, metatracheal, and encircling all resin canals; (a) para¬ 
tracheal parenchyma relatively sparse, intermingled with tracheids and difficult to 
distinguish in the transverse section, forming (with the tracheids) a narrow, 1-several 
(mostly 1) seriate sheath which is often interrupted by rays and fibres contiguous to 
the vessel; cells mostly peripherally flattened, the long diameter 30-40 g.; (5) metatracheal 
parenchyma sparse, scattered or several cells contiguous and then frequently forming 
short, uniseriate tangential lines, in cambiform rows of usually 4 units along the grain; 
maximum diameter of ‘b’ parenchyma 27-33 fx ; (c) parenchyma about the resin canals 
in rather extensive tracts, occasionally extending tangentially and uniting with tracts 
encircling neighbouring canals, forming rather broad, 3-10 (mostly 5-7) seriate bands 
extending across several rays in which the canals are inserted at intervals or are con¬ 
tiguous ; cells arranged in radial rows, generally tangentially flattened, the maximum 
diameter 30-40 fx ; reddish-brown gummy infiltration frequent in all types of parenchyma; 
crystals wanting; starch deposits not observed. 

Fibres libriform, rather coarse, angled in the transverse section and arranged in 
radial rows, forming extensive, nearly solid tracts between the vessels and the rays, non- 
gelatinous, non-septate, 640-2,280 \x long, 30-37 fx wide; walls 7-11 /x thick; inter-fibre 
pits most numerous on the tangential walls, bordered, with slit-like, nearly vertical 
orifice; infiltration occasional, reddish-brown. 

Rays visible with the naked eye, rather coarse, 3-6 per mm., separated by 3-15 rows 
of fibres ( t ), somewhat darker than the background forming a fairly high and conspicuous 
fleck on the radial surface, 1-7 seriate, heterogeneous, the largest 80-105 fx wide and 50 
plus cells and 1,570 plus /x high; pits leading to contiguous vessels rounded and variable 
in shape, with broad orifice without evident border, occasionally confluent and then 
similar to a large pit spanned by rods; infiltration copious, occluding many cells, reddish- 
brown ; crystals wanting; starch deposits not observed. 

Resin canals present, longitudinal, embedded in parenchyma, solitary or occasionally 
2-several at intervals, or contiguous in a broad, short, 3-10 (mostly 5-7) seriate, tangential 
band extending across several rays, 0-4 per mm. 2 ; epithelium thin-walled, forming a 
single layer.; canal orifices with maximum diameter of 75-110/x; con tents white (solidified). 

Sumvmry. A moderately heavy, fairly straight-grained, even and coarse-textured, 
dull light red or reddish-brown wood; a non-ornamental structural timber of the second 
class. 

Material. Gamble Specimen, No. 5754. 
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Mechanical Properties. Wt. at 12 per cent, moisture content 45 lb. per c. ft. 
The timber is as strong and elastic as teak, the ratio of teak to hollong for trans¬ 
verse strength, being as 1: 107 and for strength at elastic limit as 1: l 03. Tests 
carried out at Dehra Dun by L. N. Seaman gave the following results: 


Moisture , 
percentage 
of weight of 
oven dry wood. 

Weight , lb, 
per c. ft* at 13 '2 
per cent . moisture 
content. 

Shrinkage , percentage 
of size green. 

Transverse strength , in lb. per sq. in. 

Strength at 
elastic limit. 

Breaking 
strength . 

Modulus or 
elasticity of 
Young* s modulus. 

Radial* 

Tangential, j 

13*2 

46 

5*2 

.10-3 j 

9,700 

16,560 

2,382,000 


Impact bending 

Compression parallel to grain. 

Crushing at right 
angles to gra in at 
elastic limit , in 

Hardness , 

Shear , average 
of radial and 
tangential y in 
lb. per sq. in. 

strength at 
elastic limit , in 

At elastic 
limit , inlb. 

At breaking , 
in lb. per 

in lb. per 
impression. 

lb. per sq. in. 

per sq. in. 

sq. in. 

lb. per sq. in. 

Side. 

End. 

22,040 

5,570 

8,645 

1,025 

1,325 

1,545 

1,00 5 


Results from tests under Project 1. 


Spike-pulling tests on treated and untreated sleepers carried out at the Forest 
Research Institute, Dehra Dun, by L. N. Seaman, gave the following results: 



Untreated. 

Treated. 

--- 

Pre-bore. 

Elastic 
limit , in lb. 

Maximum, 
loadl, in lb. 

Elastic 
limit y in lb. 

Maximum 
load 9 in lb. 

Remarks. 

i in. 

2,125 

3,843 

2,188 

3,812 

10 lb. of 

creosote per c. ft. 


Seasoning. The timber does not split or warp excessively, though somewhat 
liable to cupping if cut into large dimensions. The timber, like many others of this 
order, appears to season slowly; thus in connexion with the creosoting experiments 
cam ^ ° ut at Di gboi, logs prepared in January and May 1913, when converted 
ini > M.G. sleepers, contained 45-37 per cent, of moisture, and in February 1915 
or about, two years later, still contained as much as 27-45 per cent, of moisture. 

Two hundred M.G. sleepers cut from green logs in Assam and sent to Dehia 
Dun for treatment, after air-seasoning to under 20 per cent, of moisture, showed 
httle or no signs of splitting. From these sleepers it is apparent that boxing the 
heart leads to no serious splitting. 

Durability and Adaptability to Treatment. The timber is not durable 
when placed m exposed positions, but lasts fairly well under cover, especially in 
well-ventilated positions. It is extremely easy to treat in an air-dried condition, 
both in open tanks and under pressure; experiments carried out in Assam showed 
that with a 20 lb. pressure for fifteen minutes, M.G. sleepers took up 11-2 lb. each 
of equal parts of earth oil and creosote, complete penetration being obtained 
These sleepers were laid in the line for durability tests, and after eight years over 
90 per cent, are still in good condition. (For further details as to treatment and 
durability see Ind. For. Rec., ix, pt. i, and For. Bui., 53 of 1922.) 

Working Qualities. The timber saws with great ease and machines well, 
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working to a smooth surface; it takes a fair polish, but absorbs a considerable 
quantity of the solution. 

Uses, Present and Prospective. The timber is used locally as beams, 
scantlings, battens, planks, boards, for general internal construction in houses, 
and is also sent down country from Assam for sale in Dacca, Goalunda and as 
far as Calcutta. Hollong is marked as a future sleeper wood, after treatment; in 
fact the Assam Railways and Trading Co. have already erected a pressure-treating 
plant in North Assam, largely depending on hollong for supplies. I have often 
wondered why hollong logs are not floated down the Bra hinaputra from North Assam 
to Calcutta, where the timber would find a ready market. Though experienced 
raftsmen are not available in Assam, there would be no difficulty in training men 
to carry out the work with the help of a few imported skilled raftsmen. 

Dipterocarpus tuberculatus, Roxb. 

Syn. D. grandiflorua, Wall. 

References. Gamble, Man. Ind. Timb., 72; Rodger, For. Pro. Burn., 5; Ind. For. 
Ree. vi, pt. iv, 32, 37, 53, 60, 67; Ind. For. Rec. ix, pt. v, 12, 24, 38, 44, 46; For. Pamp. 
No. 13 of 1909; For. Bui. No. 53 of 1923; Teesdale, Seasoning of Burm. Timbs., 1924, 
p. 10; Brandis, Ind. Trees, 66, 70; Pearson, Com. Guide For. Eoon. Prod. Ind., 48, 140; 
Troup, Silv. Ind. Trees, i. 40; Troup, Ind. Woods and Uses, 132; Kanehira, Anat. Notes 
Ind. Woods, 3; Lecomte, Bois Indo-Ch.,119; Howard, Timb. World. 80, 313; Boulger, 
Wood, 45, 173. 

Trade and Vernacular Names. Eng or In. Vern. Burm. In; Sh. Mai-teen, 
mai-iong ; Rn. Kauhlaw-taro, kahur; Tg. Ung; Ko. Dawngding. 

Habit and Distribution. A large tree with a straight cylindrical stem, which 
in favourable localities, such as on flat ground and on laterite soil, reaches 50 ft. to 
80 ft. to the first branch and has a total height of 80 ft. to 120 ft. In less favourable 
situations trees of 30 ft. to 40 ft. prevail. Troup states that a tree measured 
by F. J . Branthwaite in Toungoowas found to be of 15 ft. girth and 100 ft. high. In, 
like sal, forms gregarious forests, known in Burma as ‘Indaing’, which are a well- 
known feature of the countryside. The tree occurs in suitable localities throughout 
Burma, from Myitkyina and the Upper Chindwin to Tenasserim in the south and 
eastwards to Cambodia. Gamble gives it as occurring in Chittagong, but I have 
not seen it as far west as the Kasalong River. The largest Indaing areas are in 
the Upper Chindwin, the Katha, Mu, Bhamo, and Myittha Divisions, where it 
covers the greater part of 20,000 sq. miles. Large areas also exist from Mimbu and 
Yamethin southwards, a continuous belt being found running through Pyinmana, 
Toungoo, and Shwegyin, east of the Sittang River, and again throughout the Yaw, 
Minbu, Thayetmyo, Prome, and Henzada Divisions, west of the Irrawaddy River 
(Troup). $ 

In does not prevail in any quantity south of Martaban, being replaced by 
other Dipterocarps. 

Supplies. It is difficult to give reliable figures as to the amount extracted 
annually, as the majority of the timber is extracted from ‘Unclassed Forests’. 
Some of this is for sale and can be accounted for, but that for domestic use can 
be extracted without a permit, and therefore the quantity is not known. The 
quantity extracted is, however, large, a conservative estimate being 100,000 tons 
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annually. In several localities the supply from accessible Unclassed Forests is 
becoming restricted, and controlled working from Reserved Forests is being under¬ 
taken. The future supply is largely dependent on the provision of adequate means 
of extraction, such as suitable roads, clear floating streams, &c. Estimates of 
quantity available are therefore difficult to frame with any accuracy. Troup, 
in Forest Pamphlet No. 13, Economic Series No. 6, on Burmese in-wood, gives the 
following estimates of quantities available for export: 


Estimated future 
annual out-turn of in. 

At least 5,000 tons. 
8,000 to 10,000 tons. 


Forest Division . 

Upper Chindwin 

Myittha 

Mu, 

Katha. 
Pyinmana. . 
Prome. 

Toungoo. 

Shwegyin. 

Ataran. 


1,500 tons. 
20,000 tons, 
1,000 tons. 
1,500 tons. 
5,000 tons. 


A large quantity. 


3,000 tons. 


Various estimates have been framed as to the possible supply of ‘in’ timber for 
sleeper work. One is from the Conservator, Utilization Circle, Rangoon, who puts 
the total possible yield of M.G. sleepers from all parts of Burma at two millions 
annually. Another estimate from the Southern Circle, Upper Burma, puts the 
annual supply of in M.G. sleepers at 300,000. Owing to the fact that this tree 
grows almost pure over very large areas in Burma, exploitation on a commercial 
scale at a reasonable cost will be possible. 

In Tenasserim the Unclassed Forests can hardly meet the local demand. 
In Reserved Forests, which are now being opened up, there are large supplies 
available, so that from this locality considerable quantities will be available for 
export; while Messrs. Crisp & Co.’s report puts the out-turn from Tavoy at 1,200 
tons per annum. The chief markets for in timber in Burma are Mandalay and 
Rangoon, though fairly large quantities of in are taken up by local centres and 
a large quantity is exported to India and Europe. 

General Characteristics of the Wood. Sapwood greyish- or reddish-white, 
medium thick; heartwood reddish-brown, turning darker on exposure, with short, 
whitish, tangential lines (resin canals) at irregular but relatively close intervals; 
dull, with rather rough feel, without characteristic odour or taste, moderately 
heavy (sp. gr. approx. 0*73), fairly straight or somewhat interlocked-grained, even- 
and coarse-textured. 

m 

Structure of the Wood : 

Growth rings wanting. 

Vessels very large to large, the orifices of the larger plainly visible with the naked 
eye, exhibiting no variation in size to indicate seasonal increments, open or occasionally 
plugged with reddish-brown tyloses, frequently with contiguous rays, forming broad 
conspicuous vessel lines along the grain containing occasional deposits of tyloses, the 
majority solitary, occasionally paired, fairly close and quite evenly distributed, 2-7 per 
mm. 2 ; vessel segments 470-760 y. long, truncate or abruptly tailed, thin-walled, the 
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Photomicrograph by H. P. Brown 
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iargest 265-90 p in diameter; perforations simple, horizontal or nearly so* pits leading 
to contiguous tracheids grouped in vertical strips, oval to narrowly elliptical, with lenti¬ 
cular, nearly horizontal orifice and narrow border, occasionally confluent, the long 
diameter 7-10 p, pits leading to contiguous rays rounded and variable in shape, with 
broad orifice without evident border, occasionally confluent and then similar to a large 
pit spanned by rods, the maximum diameter 15-23 p; tyloses sparse or abundant, 
arising from arcuate rays contiguous to the vessel, reddish-brown, thin-walled, occa¬ 
sionally with deposits of reddish-brown gum. 

Tracheids relatively sparse, paratraclieal, generally peripherally flattened about the 
vessel, 700-950 p long, with maximum diameter of 30 -40 p, with numerous, horizontally 
aligned, narrowly bordered, elliptical pits. 

Parenchyma paratracheal, metatracheal, and encircling all resin canals; (a) para- 
tracheal parenchyma relatively sparse, intermingled with tracheids and difficult to 
distinguish in the transverse section, forming (with the tracheids) a narrow, 1-several 
(mostly 1) seriate sheath which is often interrupted by rays and fibres contiguous to the 
vessel; cells contiguous to the vessel peripherally flattened, the maximum diameter 30- 
40 p; (b) metatracheal parenchyma fairly abundant, scattered or in short, tangential, 
usually uniseriate lines, in cambiform rows of usually 4 units along the grain; cells with 
maximum diameter of 27-33 p; (c) parenchyma about the resin canals in rather broad 
tracts, frequently extending tangentially and uniting with tracts encircling neighbouring 
canals forming broad, 3-10 (mostly 5-8) seriate bands reaching across a number of rays 
in which 2-several canals are inserted at intervals or are rarely contiguous; cells of C c’ 
parenchyma arranged in radial rows, generally tangentially flattened, the maximum 
diameter 30-37p; reddish-brown gummy infiltration frequent in all types of parenchyma; 
crystals wanting; starch deposits not observed. 

Fibres libriform, rather coarse, angled in the transverse section and aligned in radial 
rows, forming extensive tracts between the vessels and the rays besprinkled with meta- 
tracheal parenchyma, non-gelatinous, non-septate, 810-2,450 p long, 20-28 p wide; walls 
8-12 p thick; inter-fibre pits most numerous on the tangential walls, bordered, with 
slit-like, nearly vertical orifice; infiltration occasional, reddish-brown. 

Rays scarcely visible with the naked eye, rather fine, 5-7 per mm., separated by 
3-15 rows of fibres (f), somewhat darker than the background forming a fairly high and 
conspicuous fleck on the radial surface, 1-6 seriate, heterogeneous, the largest 70-90 p 
wide and 65 plus cells and 1,570 plus p high ; pits leading to contiguous vessels rounded 
and variable in shape, with broad orifice without evident border, occasionally confluent 
and then similar to a large pit spanned by rods, the maximum diameter 15-23 p; 
infiltration copious, occluding many cells, reddish-brown; crystals wanting; starch 
deposits not observed. 

Resin canals present, longitudinal, embedded in parenchyma, diffused or 2-several 
at intervals or rarely contiguous in broad, 3-10 (mostly 5-7) seriate bands extending 
across a number of rays, 0-8 per mm. 2 ; epithelium forming a single layer, thin-walled; 
canal orifices with maximum diameter of 80-100 p; contents white (solidified). 

Summary . A moderately heavy, fairly straight-grained and eoarse-textured, dull 
reddish-brown wood; similar to the other Dipterocarpus woods herein described, but 
the resin canals generally more evenly distributed; a non-ornamental structural timber 
of the first class. 

Material . Gamble Specimen, No. 5743.^ 

Mechanical Properties. Wt. at 12 per cent, moisture content 53 lb. per c. ft. 
in timber closely resembles teak in so far as transverse strength is concerned. 
Taking 1 as the index figure for teak, in is 0-97; w r hile the strength at elastic 
limit is as 1 : 0-77. Then, again, the ratio for impact bending at elastic limit is as 
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1 :M5 and for hardness on the side and end grain as 1 :163 and as 1 .* 1-83, 
respectively. The following are the results of tests carried out by L. N. Seaman 
at the Forest Research Institute, Dehra Dun : 


Moisture , 
‘percentage 
of weight of 
oven dry wood. 

* Weight, lb. 
per c. ft. at 194 
per cent, moisture 
content. 

Shrinkage, percentage 
of size green. 

Transverse strength , in lb. per sq. in. 

Strength at 
elastic limit. 

Breaking f 
strength, j 

Modulus of 
elasticity or 
Young's modulus. 

Radial. 

Tangential. 

19-4 

56 

4*4 

9*1 

! 

7,205 i 

13,025 

1,964,000 


Impact 
bending 
strength at 
elastic limit, in 

Compression parallel to grain. 

Crushing at right 
angles to grain at 
dastic limit , in 
lb. per sq. in. 

Hardness , 
in lb. per 
impression. 

Shear, average 
of radial and 
tangential , in 
lb. per sq. in. 

At elastic 
limit, in lb. 
per sq. in. 

At breaking , 
in lb. per 
sq. in. 

lb. per sq. in. 

Side. 

End. 

23,370 

3,540 

6,785 

900 

1,590 

1,575 

1,490 


Based on tests under Project 1. 


Spike-pulling tests were carried out by the writer at Dehra Dun, in 1916-17, 
on a limited number of specimens, which gave the following data: 


No. of 
Test. 

Pre-bore. 

Direct pull 
required to withdraw 
spike, in lb. 

Remarks. 

1 

$ in. and 1J in. deop 

8,315 

Spike released 
suddenly. 

2 

$ in. and bored 
through sleeper 

8,345 

Spike released 
slowly. 

3 

»» 

6,765 

»» 


# Seasoning. In timber, like many other Dipterocarps, seasons somewhat 
slowly. L. V. Teesdale classes it as slightly refractory in this respect, with a 
tendency towards warping, checking and splitting. He states that to kiln-dry 1 in. 
planks from 50 per cent, to 15 per cent, moisture content takes 22 days, and to 
8 per cent, about 28 days. Trees were felled in connexion with an experiment to 
treat sleepers at Pyinmana and the sleepers were cut from quite green logs and 
were passed by F. A. Leete shortly afterwards. It was intended to leave them 
for a year to season prior to treatment, but within three months 90 per cent, 
were useless, due to splitting. Fortunately more trees were felled originally than 
were required at the time and the balance of the logs were left for a year in the 
forest to season and from these the sleepers were eventually prepared These 
sleepers hardly split at all, which indicates that this timber is best seasoned in the 
log, unless subjected to kiln-seasoning. 

Durability and Adaptability to Treatment. The timber is not durable 
in exposed positions; Mr. Johnson, of Messrs. Foucar & Co., Ltd., states that they 
have used in for posts for house-building, and that they last not much more than 
a year, though under shelter it lasts much longer As untreated sleepers it lasts 
four to five years only. The timber lends itself readily to treatment with oils as 
well as by the Powell process. Complete penetration can be obtained with 6 lb. 
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of oil (J. Warr). Experimental sleepers treated in open tanks with earth oil and 
creosote show that after eight years 97 per cent, were still in good condition 
(For. Bui. No. 53, p. 24), while Powellized sleepers laid down as an experiment 
gave about twelve years' life {For. Bui. No. 53, p. 7). 

Working Qualities. Easy to saw and work, finishing to a fair surface, but 
does not take polish as well as gurjun. When converting timber for sleepers, every 
endeavour should be made not to ‘box the heart’, as sleepers with the core 
included are very liable to end-splitting. The core showing on one surface is no 
great disadvantage. Some difference of opinion exists as to the relative merits of 
in and gurjun. So far as strength is concerned, inis superior; it is also more durable 
in tropical climates. As a treated sleeper-wood in is distinctly superior to gurjun, 
as it deteriorates less rapidly under the bearing seat and round the spike-hole. 
For better-class work, such as parquetting, panels, furniture, probably gurj tin takes 
precedence of in, especially in temperate climates where white ants do not exist 
and timbers generally deteriorate less rapidly. 

Uses, Present and Prospective. The chief uses to which the timber is put 
are for internal construction, as beams, posts, rafters, scantlings, partition boards, 
and flooring. Troup states that it is used for bulwarks for paddy boats in Arakan, 
and Marsden cites its use for pit props in coal mines in the Chindwin. S. O. Jones, 
of Messrs. Foucar & Co., Ltd., states that the timber is used for boats, rough furni¬ 
ture, carts, boxes, railway carriage and wagon floors in Burma, and also for 
rubber boxes. Paving blocks of this timber were laid down in Rangoon but proved 
unsatisfactory, due to excessive expansion and the tendency of the timber to 
absorb moisture and dirt. It is used by the East Indian Railway for floor boards 
of goods wagons. In, after treatment, is a reliable sleeper-wood, and, as large 
quantities are available, export to Calcutta to meet a certain demand is indicated. 
Large supplies are also available for export to England. 

Dipterocarpus alatus, Roxb. 

References. Gamble, Man. Ind. Timb., 72; For. Bui. No. 50 of 1922; Ind. For. 
Rec. vi, pt. iv, 32, 42, 67, 102; Ind. For. Rec. ix, pt. v, 38, 45; For. Bui. No. 53, p. 7; 
Brandis, Ind. Trees, 60, 701; Kanehira, Anat. Notes Ind. Woods, 2; Nordlinger, 
Querschnitte, viii (1878), 28; Troup, Silv. Ind. Trees, i. 46; Troup, Ind. Woods and Uses, 
130; Foxw„ Com. Trees Mai. Penin., 42; Lecomte, Bois Indo-Ch., 118; Boulger, Wood, 
183; Thil, Sections transversales (1904), 38, Planche vi, No. 101. 

Vernacular-Names. Burrn. Kanyin , Jcanyin-byu ; Tg. Kayaing-balding ; Sh. 
Mai-hao. 

Habit and Distribution. A very tall tree, with long, straight, cylindrical 
stem; very similar to gurjun, with which it is commercially closely associated. 
So close indeed are these two timbers to one another that W. A. Robertson, in 
compiling Forest Bulletin No. 50, groups them together. It occurs in Lower 
Burma and Tenasserim. 

Supplies. Considerable quantities are available from Tavoy; one firm offered 
2,000 tons annually from their concession area. This is but one locality in that 
district; the Forest Officer puts up another estimate for 1,200 tons annually. 
In Pegu some 20,000 M.G. sleepers are annually available. An estimate from the 
Pyinmana Division put the annual supply of M.G. sleepers at 100,000 to 150,000. 
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, The Conservator, Utilization Circle, Rangoon, gives an estimate of the supply of 
D. tuberculatus and D. alcdus from the whole of Burma as two million M.G. 
sleepers per annum. 

General Characteristics of the Wood. Sapwood nearly white; heartwood 
reddish- or greyish-brown; dull, with rough feel, without characteristic odour or 
taste, moderately heavy to heavy (sp. gr. approx. 0-81), fairly straight-grained, 
even and very coarse-textured. 

Structure of the Wood. 

Growth rings absent. 

Vessels extremely large to large, the orifices of the larger appearing as pin-pricks 
to the naked eye, exhibiting no variation in size to indicate seasonal increments, open 
or occluded with ferruginous tyloses, frequently with contiguous rays, forming broad 
conspicuous vessel lines along the grain containing foam-like tyloses, the majority 
solitary, occasionally paired, close and quite evenly distributed. 2-5 per mm. 2 ; vessel 
segments 350-750 ft long, truncate or abruptly short-tailed, thin-walled, the largest 300- 
350 ft in diameter; perforations simple, horizontal or nearly so; pits leading to contiguous 
tracheids grouped in vertical strips, elliptical to narrowly elliptical, with lenticular, 
horizontal, or oblique orifice and narrow border, rarely confluent, the long diameter 
7-10 n ; pits leading to contiguous rays rounded and variable in shape, often oval and 
horizontally orientated, with broad orifice without evident border, occasionally confluent 
and then similar to a large pit spanned by rods, the maximum diameter 15-23 ft; tyloses 
very abundant, brown, thin-walled, frequently containing deposits of reddish-brown gum. 

Tracheids abundant, paratraeheal, often peripherally flattened about the vessel, 
500 -1,000 ft long, with maximum diameter of 30-40 ft, with numerous, horizontally 
aligned, narrowly bordered, elliptical pits. 

Parenchyma paratraeheal, metatracheal, and encircling all resin canals; (a) para- 
tracheal parenchyma relatively sparse, intermingled with tracheids and difficult to 
distinguish in the transverse section, forming (with the tracheids) a narrow, 1-several 
(mostly 1-2) seriate sheath which is often interrupted by rays and fibres contiguous to 
the vessel; cells contiguous to the vessel peripherally flattened, the maximum diameter 
30-40 n ; (6) metatracheal parenchyitta fairly abundant, scattered or in short, tangential 
lines usually one cell in thickness, in cambiform rows of usually 4 units along the 
grain; cells with maximum diameter of 20-27 g; (c) parenchyma about the resin canals 
in rather broad tracts, frequently extending tangentially and uniting with, tracts en¬ 
circling neighbouring canals and forming short tangential bands in which several canals 
are embedded; cells arranged in radial rows, frequently tangentially flattened, the 
maximum diameter 30-45 p; orange or reddish-brown gummy infiltration frequent in ail 
types of parenchyma; crystals wanting; starch deposits not observed. 

I ibres libriform, rather coarse, angled in the transverse section and aligned in radial 
rows, forming extensive tracts between the vessels and the rays, non-gelatinous, non- 
septate, \ 70-1 ,050 ft long, 20-27 ft wide; walls 6—7/x thick; inter-fibre pits most numerous 
on the tangential walls, bordered, with slit-like, nearly vertical orifice; infiltration 
occasional, orange or reddish-brown. 

Hay8 rather fine, scarcely visible with the naked eye, 4-6 per mm., separated by 
5—15 rows of fibres (t), darker than the background forming a high conspicuous fleck on 
the radial surface, 1-5 seriate, heterogeneous, the largest 65-90 p, wide and 60 plus cells 
and 1,750 plus ft high; pits leading to contiguous vessels rounded and variable in shape, 
often oval and then horizontally or vertically orientated, with broad orifice without 
evident border, occasionally confluent, the maximum diameter 15-23 g; infiltration 
copious, occluding many cells, orange or reddish-brown; crystals wanting; starch deposits 
not observed* 
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Resin canal# present, longitudinal, embedded in parenchyma, diffused or 2-several 
contiguous or proximate in short, broad , tangential bands of parenchyma , 2-8 per mm. 2 ; 
epithelium forming a single layer; canal orifices with maximum diameter of 70-115 p ,; 
contents white (solidified). 

Summary, A moderately heavy to heavy, straight-grained and coarse-textured, 
dull reddish- or greyish-brown wood; among the coarsest textured of the Indian Diptero- 
carp woods with extremely large vessels and numerous resin canals; a non-ornamental 
structural timber of the first class. 

Material. Gamble Specimens, Nos. 5919, 5920. 

Mechanical Properties. The weight varies between 45 and 50 lb. per c. ffc. 
at 12 per cent, moisture content. Kanyin timber is not quite so strong as teak; 
thus, taking the transverse breaking strength of teak as 1, kanyin is 0*80. The 
modulus of elasticity based on Young’s modulus is, for working purposes, the 
same for the two timbers, and if anything in favour of kanyin. The side hardness 
is the same for both timbers, while kanyin is 21 per cent, harder on the cross- 
section than teak. 

The following are the results of tests carried out at the Forest Research 
Institute, Dehra Dun, by L. N. Seaman: 


Moisture , 
percentage 
of weight of 
oven dry wood . 

. .. ! Shrinkage, 

)\ eight , Ih. . i percentage of 

per c. ft. at 17-2 ! site green. 

Transverse strength , in lb. per sq. in. 

Strength at 
elastic limit. 

Breaking 

strength. 

Mod ulus of 
elasticity or 
Young's modulus. 

content. Radial. 

i 

Tangential . 

17*2 

44 ! 3-9 

i 8-0 

6,060 

12,505 

1,896,000 


Impact 
bending 
strength at 
elastic limit , in 
lb. per sq. in. 

Cmnpression parallel to grain. 

Crushing at right 
angles to grain at 
elastic limit in 
lb. per sq. in. 

Hardness , 
in lb. per 
impression. 

Shear , average 
of radial and 
tangential , in 
lb. per sq. in. 

At elastic ! At breaking , 
limit, in lb. | in lb. per 

per sq. in. sq. in. 

Side. 

End. 

18,565 

4,065 6,600 

880 

975 

1,110 

1,375 


Based on tests under Project 1. 

Spike-pulling tests on sleepers carried out by the Forest Economist gave the 
following results: 


No. of 
test . 

Pre-bore. 

Direct pull 
required, to withdraw 
spike , in lb. 

Remarks . 

1 

$ in. diameter and 

1 £ in. deep 

8,210 

Spike released 
slowly 

2 

J in. diameter bored 
through 

6,202 

>» 

3 

| in. diameter bored 
through 

5,587 

t* 


Seasoning. The timber behaves similarly to gurjun when seasoning. Our 
experience has been that sleepers cut from green logs split abnormally, whereas 
when cut from logs left to dry out for a year the sleepers hardly split at all, and 
that planking and sleepers cut off the quarter are liable to cupping. 
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Durability and Adaptability to Treatment. The timber is not durable in 
the open, but fairly so under cover. Experimental sleepers laid in the line in an 
untreated state lasted four to five years. Powellized sleeper experiments show that 
it lasts at least ten years. The timber lends itself to treatment with antiseptic 
oils, and takes up 6 to 8 lb. per c. ft. under 120 lb. pressure in J to | of an hour. 
Sleepers laid in the line some ten years ago indicate a life of twelve years in a moist 
climate. Like gurjun sleepers, they fail under the rail seal and round the spike 
holes, strongly indicating the necessity of adzing and boring before treatment. 

Working Qualities. The timber saws and works easily, and, like gurjun, 
contains large quantities of oleo-resin. It is essential to eliminate the heart when 
converting for sleepers, as splitting is excessive where the heart is boxed. 

Uses, Present and Prospective. The timber is used for similar purposes to 
gurjun, namely, house building, boats, mill floors, packing cases, rubber boxes, 
&c. It should now find a ready market as a treated sleeper, though to ensure 
success it should be adzed and bored before treatment. 
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Dipterocarpus Griffithii, Miq. 

References. Gamble, Man. Incl. Timb., 70; Parkinson, For. FI. Andam., 92; 
Rodger, For. Pro. Burrn., 5; Brandis, Ind. Trees, 701; Foxw., Com. Timb. Trees Mai. 
Benin., 42. 

Trade and Vernacular Names. Gurjun. Vern. Burm. Kanyinbyan (S. Ten.); 
Andam. Gurjun; Parkinson names it the Long-leaf Gurjun. 

Habit and Distribution. A large tree which grows to 150 ft. in height in 
Tenasserim; in the Andamans it attains a height of 90-140 ft. and 9-15 ft. 
girth, according to locality (Parkinson). According to the same author it is 
found frequently in the evergreen hill forests and to a lesser extent in other 
localities. 

Supplies. The timber normally finds its way to the Calcutta market, where it 
is for sale at the Government Sale Agents’ depots. It is also exported to Europe. 
Parkinson further states that it is available for commercial purposes in fairly 
large quantities. 

Genebal Characteristics of the Wood. Sapwoodnearly white, wide; heart- 
wood reddish- or greyish-brown, dull; with rather rough feel; without characteristic 
odour or taste; moderately heavy (sp. gr. approx. 0 - 70); fairly straight-grained, 
even and extremely coarse-textured. 

Structure of the Wood: 

Growth rings not distinct, or scarcely distinct and approximately 8 per inch. 

Vessels extremely large to large, the orifices of the largest appearing as pin-pricks 
to the naked eye, exhibiting no variation in size to conform to growth increments, 
open or rarely occluded with ferruginous tyloses, frequently with contiguous rays, 
forming broad, conspicuous, glistening (reflected light) vessel lines along the grain con¬ 
taining occasional foam-like clumps of tyloses, the majority solitary, occasionally paired, 
quite close and evenly distributed, 3-6 per mm. 2 ; vessel segments 370-715^ long, 
truncate or abruptly short-tailed, thin-walled, the largest 250—285 y, wide; perforations 
simple, horizontal or nearly so; pits leading to contiguous tracheids grouped in vertical 
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rarely connuenr, me long umiuctci v-cr ^ - - ^ ; 

variable in shape, often oval and horizontally orientated, with broad orifice without 
evident border, occasionally confluent and then similar to a large pit spanned by rods, 
the maximum diameter 12-20 p; tyloses sparse, thin-walled, reddish-brown, occasionally 
with deposits of reddish-brown gum. 

Tracheids sparse, paratracheal, intermingled with parenchyma and forming a narrow 
sheath about the vessel, 560-1,050 p long, with maximum diameter of 25-37 p, with 
numerous, horizontally orientated, narrowly bordered, elliptical pits. 

Parenchyma paratracheal, metatracheal, and encircling all resin canals; (a) para¬ 
tracheal parenchyma generally abundant, intermingled with tracheids and difficult to 
distinguish in the transverse section, forming (with the tracheids) a narrow, interrupted 
sheath or a fairly broad tract about the vessel which, in the latter case, often extends 
laterally and unites with parenchyma from neighbouring vessels; cells contiguous to the 
vessel peripherally flattened, the long diameter 25-37 p; (6) metatracheal parenchyma 
abundant, diffused or several cells contiguous forming short, mostly uniseriate lines which 
end blindly or unite wood rays, in cambiform rows of usually 4 units along the gram; 
cells with maximum diameter of 23-33 p; (c) parenchyma about the resin canals in rather 
extensive tracts, frequently extending tangentially and uniting with tracts encircling 
neighbouring canals forming broad, 3—12 seriate bands reaching across a numbei of rays 
in which 2—several canals are inserted at intervals or are rarely contiguous, cells of c 
parenchyma arranged in radial rows, generally tangentially flattened, the maximum 
diameter 30-40 p; orange or reddish-brown gummy infiltration frequent in all types of 
parenchyma; crystals wanting; starch deposits not observed. _ _ 

Fibres libriform, rather coarse, angled in the transverse section and aligned in radial 
rows, forming tracts between the vessels and the rays which are much dissected by 
parenchyma, non-gelatinous, non-septate, 1,220-2,200 p long, 20-27 p in diameter; walls 
6-10 p thick; inter-fibre pits most numerous on the tangential walls, bordered, with slit- 
like, nearly vertical orifice; infiltration occasional, orange or reddish-brown. 

Rays plainly visible with the naked eye, rather coarse, 4—6 per mm., separated by 
3-15 rows of fibres (l), somewhat darker than the background forming a high conspicuous 
fleck on the radial surface, 1—7 seriate, heterogeneous, the largest 80-105 p wide and 60 
plus cells and 1,750 plus p high; pits leading to contiguous vessels rounded and variable 
in shape, often oval and horizontally orientated, with broad orifice without evident 
border, occasionally confluent and then similar to a large pit spanned by rods, with 
maximum diameter of 12-20 p; infiltration copious, occluding many cells, orange or 
reddish-brown; crystals wanting; starch deposits not observed. 

Resin canals present, longitudinal, embedded in parenchyma, solitary or 2-sevaral 
at intervals or rarely contiguous in broad, 3—12 seriate, tangential bands extending across 
a number of rays, 2-6 per mm. 2 ; epithelium forming a single layer; canal orifices with 
maximum diameter of 85—125 p; contents white (solidified). 

Summary. A moderately heavy, fairly straight-grained and extremely coarse- 
textured, reddish- or greyish-brown wood; similar to D. alatus, Roxb., and D. costalus, 
Gaertn. f., but with longer fibres, wider rays, and larger resin canals; a non-ornamental 
structural timber of the second class. 

Material. Gamble Specimens, Nos. 5917, 5918, 5976. 

Mechanical Properties . Wt. at 12 per cent, moisture content 45 lb. per c. ft. 
No strength figures are available, but it is very similar to D. turbimtus. 

Seasoning. The timber seasons well but slowly by natural methods, while it 
seasons extremely well in kilns. Seasoning in kilns must not be done too quickly 
qj* the ole o~ res in will tend, to exude on the surface of the planks. 1 aikinson 
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^ states that if trees are left girdled in the forest they are liable to somewhat speedy 
attack by insects. 

Durability and Adaptability to Treatment. The timber is not durable 
in exposed positions, but fairly so if under cover. 

Working Qualities. Saws easily and finishes to a fair surface. It is not known 
whether the timber inspected was exceptional, but the oleo-resin had exuded in 
the air-dried lumber in considerable quantities. The timber strikes one as of good 
quality and perhaps superior to most of this class. If cut on the quarter it presents 
an attractive silver grain. 

Uses, Present and Prospective. It is used for the same purposes as gurjun, 
being classed for commercial purposes as the same timber. Were the timber 
antiseptically treated, it should yield a good sleeper. 

Dipterocarpus costatus, Gaertn. f. 

References. Gamble, Man. Ind. Tinib., 70; Parkinson, For. FI. Andam., 93; For. 
Bui. No. 50 of 1922; Brandis, Ind. Trees, 66; Foxw., Coin. Tirnb. Trees Mai. Penin., 42. 

Vernacular Name. Burm. Kanyin-ni . 

Habit and Distribution. A large tree, growing in the Andamans from 5 ft. 
to 6 ft. girth and to about the same size in Burma in favourable localities. Found 
in South Tipperah (Brandis), Lower Burma, and the Andamans. Gamble states 
that it is found in the in forests on the hills in Martaban and Tenasserim. 

Supplies. Parkinson states that it is not a very common tree in the Anda¬ 
mans, and that it is chiefly found on the high hills of the Middle Island, at its best 
round Mount Ford near Woodmason Bay. Due to it being found farther from 
the sea than other Andaman Dipterocarps, extraction is not easy. 

General Characteristics of the Wood. Sapwood nearly white; heartwood 
reddish-brown to brown, with lighter broken tangential lines (resin canals) at 
irregular but relatively close intervals; rather dull, with rather rough feel, without 
characteristic odour or taste, moderately heavy (sp. gr. approx. 0-76), fairly 
straight-grained, even and very coarse-textured. 

Structure of the Wood : 

Growth rings absent. 

Vessels extremely large to large, the orifices of the larger plainly visible with the naked 
eye, exhibiting no variation in size to indicate seasonal increments, open or occasionally 
occluded with ferruginous tyloses, frequently with contiguous rays, forming rather 
conspicuous vessel lines along the grain containing occasional foam-like clumps of tyloses, 
the majority solitary, occasionally paired, rather close and quite evenly distributed. 
2-5 per mm. 2 ; vessel segments 290-730 fi long, truncate or abruptly short-tailed, thin- 
# walled, the largest 280-325 /x in diameter; perforations simple, horizontal or nearly so; 
pits leading to contiguous tracheids grouped in vertical strips, oval to elliptical, with 
lenticular, nearly horizontal orifice and narrow border, occasionally confluent, the long 
diameter 7-10 /x; pits leading to contiguous rays rounded and variable in shape, often 
oval and horizontally orientated, with broad orifice without evident border, occasionally 
confluent and then similar to a large pit spanned by rods, the maximum diameter 15- 
23 /x; tyloses sparse, arising laterally from the arcuate wood rays, thin-walled, reddish- 
brown, occasionally with deposits of reddish-brown gum. 

Tracheids sparse, paratracheal, intermingled with parenchyma and usually peri- 
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pherally flattened about the vessel, 430-870 y long, with maximum diameter of 30-40 y, 
with numerous, horizontally aligned, narrowly bordered, elliptical pits. 

Parenchyma paratracheai, metatracheal, and in broad interrupted bands containing 
longitudinal resin canals; (a) paratracheai parenchyma relatively sparse, intermingled 
with tracheids and difficult to distinguish in the transverse section, forming (with the 
traeheids) a narrow, 1-several (mostly 1) seriate sheath which is often interrupted by 
rays and fibres contiguous to the vessel; cells generally flattened peripherally, the long 
diameter 30-40 y ; (b) metatracheal parenchyma sparse, scattered or several cells con¬ 
tiguous in the broad fibrous tracts, in cambiform rows of usually 4 units along the grain, 
with maximum diameter of 30-37 y ; (c) parenchyma about the resin canals in rather 
extensive tracts, frequently extending tangentially and uniting with tracts encircling 
neighbouring canals forming broad, 3-8 seriate bands reaching across a number of rays 
in which the canals are inserted at intervals or are rarely contiguous; cells arranged in 
radial rows, generally tangentially flattened, the maximum diameter 30-40 y ; orange or 
reddish-brown gummy infiltration frequent in all types of parenchyma; crystals wanting; 
starch deposits not observed. 

Fibres libriform, rather coarse, angled in the transverse section and arranged in 
radial rows, forming extensive tracts between the vessels and the rays, noil-gelatinous, 
non-septate, 940-2,100 y long, 25-37 y wide; walls 8-14 y thick; inter-fibre pits most 
numerous on the tangential walls, bordered, with slit-like, nearly vertical orifice; infiltra¬ 
tion occasional, orange or reddish-brown. 

Rays fairly fine, not distinct with the naked eye, 5-7 per mm., separated by 5-15 
rows of fibres (t), darker than the background forming a high conspicuous fleck on the 
radial surface, 1-6 seriate, heterogeneous, the largest 50-85 y wide and 60 plus cells and 
1,750 plus y high ; pits leading to contiguous vessels rounded and variable in shape, 
often oval and horizontally aligned, with broad orifice without evident border, occa¬ 
sionally confluent and then similar to a large pit spanned by rods, the maximum diameter 
15-23 y; infiltration copious, filling many cells, orange or reddish-brown; crystals 
wanting; starch deposits not observed. 

Resin canals present, longitudinal, embedded in parenchyma, solitary or 2-several 
at intervals or rarely contiguous in broad, 3-8 seriate, tangential bands extending across 
a number of rays 2-5 per mm. 2 ; epithelium forming a single layer; canal orifices with 
maximum diameter of 70-115 y ; contents white (solidified). 

Summary . A moderately heavy, fairly straight-grained and coarse-textured dull 
reddish-browm or brow n* wood; similar to I). alatus t Roxb., but somewhat finer-textured, 
with slightly smaller vessels, less numerous tracheids, less abundant parenchyma, and 
longer, thicker-walled fibres; the resin canals are also less numerous and exhibit more of 
a tendency toward zonation; a non-ornamental structural timber of the second class. 

Material . Gamble Specimens, Nos. 5921, 5965. 

Mechanical Properties. Wt. at 12 per cent, moisture content 44 lb. per c. ft. 
(S. Tenasserim); 49 lb. per c. ft. (Pegu Div.). No strength figures are available, 
but the timber much resembles D. turbinatus in this respect. 

Seasoning. It is not a refractory timber to season. 

Durability and Adaptability to Treatment. Not durable in the open, 
fairly so under cover. It has never been tested for antiseptic treatment, but from 
the structure of the timber there should be no difficulty in treating it. 

Working Qualities. It saws and works easily, finishing to a better surface 
than other Dipterocarps, due to the closer grain of this timber. 

Uses, Present and Prospective. A very good general construction timber, 
used for the same purposes as gurjun and in. 
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HOPEA, Roxb. 

References. Brandis, Ind. Trees, 67; Gamble, Ind. Timb., 74; Heyne, Nutt. 
Planten, 2 Dnik, ii. 1110; Moll.Mik. Holzes, i. 369; Foxw., Com. Timb. Trees Mal.Penin., 
74, 76, el al. ; Foxw., Com. Woods Mai. Penin., 67, 72; Ridley, PI. Mai. Penin., i. 234; 
Lecomte, Bois Tndo-Ch., 110; Foxw., Indo-Mal. Woods, 418, 421, 423, 510, 511; Reyes! 
Woods Phil. Dipterocarps, Phil. Jour. Sei. xxii, No. 3, Sec. C, 323, 337; Schn., Com. 
Woods Phil., 165; Boulger, Wood, 272; Winn. Timb., 55, 108; Engler u. Prantl, 2 Aufl. 
xxi. 257. 

Size and General Distribution. The genus Hopea includes about 55 
species of trees, many extremely large, which are scattered throughout the Indo- 
Malayan region. Eight species occur in India, 3 in Ceylon, 12 in the Philippine 
Islands, one in Celebes, 11 in Borneo, one in New Guinea, and the remainder in 
the Malay and Cambodian Peninsulas and the Indian Archipelago. 

Timber Species. 1. H. Wightiam, Wall.; 2. H.parviflora, Bedd.; 3. H. glabra, 
Wight et Arn.; 4. II. odorata, Roxb. 

General Features of the Wood. Pale greyish-yellow, yellowish- or reddish- 
brown to brown, often with a purplish cast, with white concentric lines (resin 
canals) at irregular and often distant intervals, moderately heavy to very heavy, 
moderately hard to very hard, interlocked-grained and often wavy-grained, even 
and medium to very fine-textured. Growth rings wanting or scarcely distinct. 
Vessels small, punctate or the orifices barely visible with the naked eye, solitary, 
paired, or in small groups, generally occluded with tyloses. Tracheids abundant 
or sparse, confined to the immediate vicinity of the vessels. Parenchyma abundant 
or sparse, paratrachoal, paratracheal-zonate occasionally uniting vessels, meta- 
tracheal, and lorming tangential bands at irregular and often distant intervals which 
extend long distances transversely and are generally associated with resin canals. 
Fibres usually libriform, fine (x). Rays fine, indistinct or scarcely distinct with the 
naked eye, 5—12 per mm., 1-6 seriate, 25 plus cells high, of the same colour as the 
longitudinal tissue. Canals longitudinal, solitary or 2—3 contiguous tangentially, 
embedded in tangential bands of parenchyma, of indefinite length longitudinally; 
canal deposits white or yellowish white. 

Remarks. The genus Hopea comprises some of the finest grained, the hardest, 
and the heaviest of the woods of this family. The majority are refractory and 
difficult to season, and the durability varies greatly. Primarily constructional, 
non-ornamental timbers. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 

I. Grain interlocked but generally not wavy (r); oven-dry wood lighter than 
water , 2 

1. Grain interlocked and often wavy (r) ; oven-dry wood heavier than water 3 

2. Wood greyish-yellow, pale yellow, or yellowish-brown, moderately hard 

„ • • • .. H. odorata 

. Wood bright reddish to dark reddish-brown, very hard II. parviflora 

3. Pores and rays very fine (z), scarcely distinct with a hand-lens (10 X) 

0 t, II. glabra 

3. 4 ores and rays fine ( x), distinct with a hand-lens (10 x) . . H. Wightiana 




MICROSCOPIC KEY TO COMMERCIAL SPECIES 


1. Tangential diameter of largest vessels less than 200 ji ; vessels 15- 23 per mm. 2 2 
1, Tangential diameter of largest vessels more than 200 /x; vessels 6-12 per mm. 2 

H. odorata 

2. Tangential diameter of largest vessels less than 125^ . . H. glabra 

2. Tangential diameter of largest vessels more than 125 /x . .3 

3. Maximum diameter of paratracheal parenchyma 25-40 /x; metatracheal 
parenchyma abundant; sp. gr. 0-6 to 0*8 .... H. parviflora 

3. Maximum diameter of paratracheal parenchyma 23-30 /x; metatracheal 
parenchyma sparse; sp, gr. 1*0 plus . . . . H, Wightiana 

Hopea Wightiana, Wall 

References. Gamble, Man. Ind. Timb., 74; Talbot, For. FI. Bom. i. Ill; Ind. For. 
Rec. ix, pt. v, 39; Brandis, Ind. Trees, 68; Kanehira, Anat. Notes Lid. Woods, 3; Troup, 
Silv. Ind. Trees, i, 52; Troup. Ind. Woods and Uses, 168; Foxw., Indo-Mal. Woods, 515; 
Howard, Timb. World, 99. 

Vernacular Names. Bom. Mar. Kavsi, kalhoni ; Kan. Haiga , Mral bogi , 
kurihouga, kalbow ; Mad. Tam. Ilapongv. 

Habit and Distribution. A moderate- to large-sized tree, with a fluted and 
somewhat tapering stem. Found in the West Coast forests from the Konkan to 
Tinnevelly. Common in the Kanara forests of the Bombay Presidency, forming 
gregarious strips along river banks and along the edges of forests. 

Supplies. Fair supplies are available from Kanara; thus S. N. J. Ratnagar 
puts the out-turn at 300 tons per annum from the Ghat and above-ghat forests of 
Sirsi and Siddapur. C. E. 0. Cox states that it is a common species in the Tillichery 
Ghats and in the North Malabar Division. 

General Characteristics of the Wood. Light brown to dark reddish-brown, 
with occasional white lines (resin canals) at irregular intervals, somewhat lustrous, 
working smooth, without characteristic odour or taste, very heavy (sp. gr. approx. 
1*06), irregularly interlocked-grained and often wavy- or curly-grained in the 
radial plane, fine and even-textured. 

S r mUCTURE OF THE WOOD: 

Growth rings wanting. 

Vessels small, appearing white punctate with the naked eye, exhibiting no variation 
in size to indicate growth rings, generally plugged with tyloses, frequently with con¬ 
tiguous rays, forming fine vessel lines along the grain which are often occluded with 
tyloses, the majority solitary or radially paired, occasionally in groups of 3-6, quite 
evenly distributed, 15-23 per nun. 2 ; vessel segments 170-520 /x long, truncate or abruptly 
short-tailed, tliick-walled,the largest 140-165 /x in diameter; perforations simple, horizontal 
or nearly so; pits leading to contiguous vessels numerous, fine, oval to elliptical, with linear, 
nearly horizontal orifice and medium wide border, frequently confluent, the long diameter 
4-7 ft ; pits leading to contiguous rays several to each ray cell, rounded and variable in 
shape and frequently vertically elongated, simple, occasionally confluent and then 
appearing as a larger pit spanned by rods; tyloses abundant, thin-walled; pale lemon- 
yellow gummy deposits occasional. 

Tracheids very sparse, paratracheal, intermingled with parenchyma about the vessels 
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or vessel groups, 340-530 fi long, 25-40 /z in diameter, with numerous oval or elliptical, 
narrowly bordered pits. 

Parenchyma thick-walled, paratracheal, paratracheal-zonate, metatracheal, and in 
fine tangential bands (with or without resin canals) which occur at irregular and more or 
less frequent intervals and simulate the boundaries of growth rings; (a) paratracheal 
parenchyma abundant, intermingled with tracheids, forming (with the tracheids) a 1-4 
seriate sheath or ragged tract which is frequently interrupted by rays or fibres contiguous 
to the vessel, not infrequently extending tangentially and uniting vessels as (b) para¬ 
tracheal zonate parenchyma but never forming concentric bands; cells of ‘a 5 parenchyma 
contiguous to the vessels peripherally flattened, the long diameter 23-30 fx ; cells more 
remote from the vessels ( £ a’ or ‘ b’ parenchyma) squarish or rectangular and then usually 
tangentially orientated, the long diameter 20-25 /z; (c) metatracheal parenchyma sparse, 
scattered or in short, usually uniseriate tangential lines, in cambiform rows of usually 
2 units along the grain; cells usually tangentially flattened, the long diameter 13-17 p; 
(d) tangential bands of parenchyma which appear at irregular and more or less close 
intervals, 1-8 seriate, usually 1-3 seriate when without canals, wider and more con¬ 
spicuous where resin canals are included, forming concentric arcs (.t) which often extend 
long distances tangentially, of indefinite length along the grain; cells of ‘d’ parenchyma 
tangentially flattened, in radial rows, the long diameter 20-27/z; pale lemon-yellow 
gummy infiltration abundant ; crystals wanting; starch deposits not observed. 

Fibres libriform, extremely fine, rounded in the transverse section and not aligned 
in radial rows, forming extensive, nearly solid tracts between the vessels and the rays, 
non-gelatinous, non-septate, 860-1,850/z long, 13-17/z wide; walls 5-7/z thick; 
inter-fibre pits simple, slit-like, nearly vertical; pale lemon-yellow gummy 7 infiltra¬ 
tion occasional. 

Bays not visible with the naked eye, fine, fairly close (6-9 per mm.), separated by 
5-15 fibres (t), of the same colour as the background forming a fine inconspicuous fleck 
on the radial surface, 1-5 (mostly 4-5) seriate heterogeneous, the largest 50-65 /z wide 
and 35 plus cells and 640 plus /z high ; pits leading to contiguous vessels several to each 
cell, rounded and variable in shape and frequently vertically elongated, simple, occa¬ 
sionally confluent and then appearing as a larger pit spanned by rods; ray cells thick- 
>yalled; infiltration pale lemon-yellow; crystals numerous, solitary in the ‘ upright' cells; 
starch deposits not observed. 

.Resin canals present, longitudinal, solitary or 2-3 contiguous, zonate, inserted in 
tangential bands of parenchyma in uniseriate tangential rows (#) which appear at 
irregular intervals in the transverse section and extend for indefinite distances along 
the grain; sometimes the canals are wanting or sporadic in the tangential bands of 
parenchyma and these then are much narrower; epithelium 1-2 cells thick, thick-walled, 
the cells arching into the canal cavity and sometimes inoniliform; canal orifices rounded 
or angular, variable in size, with maximum diameter of approximately 130 /z; contents 
yellowish-white. 

Summary . A very heavy, interlocked- and often wavy- or curly-grained, fine- 
textured, light brown or dark-reddish brown wood; comparable anatomically to H. 
parviflora , Bedd., but with more fibrous tissue and less parenchyma, and hence harder 
and heavier; a non-ornamental timber of the second class. 

Material. Gamble Specimen, No. 5852. 

Mechanical Properties. Wt. at 12 per cent, moisture content 62 to 68 lb. 
per c, ft. No strength figures are available ; it is, however, known to be a strong, 
hard, and heavy timber. 

Seasoning. C. V. Sweet, late of the Seasoning Section, Dehra Dun, states that 
in experiments carried out in the South Mangalore District, the timber depreciated 
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very slightly during air-seasoning, either by surface cracking, twist, or splitting. 
Our own experience is that it is very liable to develop numerous fine wavy surface- 
cracks. In the experiments referred to above, girdling and seasoning in the log 
gave poor results, while by green conversion the results were fairly satisfactory. 
Prompt conversion immediately after felling is essential. 

Durability and Adaptability to Treatment. The timber has a good 
reputation on the West Coast for durability, though not equal to II. parviflora, 
for which it is often substituted. It is probably insufficiently durable in an 
untreated state to be used for sleepers, as some years ago 100 experimental sleepers 
were laid in the South India Railway and within three years 28 per cent, showed 
signs of decay. 

Working Qualities. Moderately hard to saw and work; F. J. Colley, of the 
New Malabar Timber Yards and Sawmill Co., Ltd., states that it is easier to saw 
than H. parviflora , but not so easy to season. 

Uses, Present and Prospective. A heavy, somewhat coarse timber, used in 
construction as beams, rafters, posts, piles, and cart wheels. It yields an excellent 
fuel. After treatment it should be a first-class sleeper wood, but before anything 
can be done in this connexion it will be necessary to carry out absorption tests to 
ascertain whether the timber can be treated, which I rather doubt, judging from 
its structure. 

Hopea parviflora, Bedd. 

References. Gamble, Man. Ind. Timb., 75; Ind. For. Rec. ix, pt. v, 38; Brandis, 
Ind. Trees, 67; Pearson, Com. Guide For. Econ. Prod. Ind., 60; Troup, Silv. Ind. Trees, 
i. 48; Troup, Ind. Woods and Uses, 167; Foxw., Indo-Mal. Woods, 420; Howard, Timb. 
World, 98. 

Trade and Vernacular Names. Hopea. Vern. Bom. Kan. Kiralboghi , 
tirpu, bovumara , im ; Mad. Mai. Irubogam , thambagam , Jcambagam , uripu; Tam. 
Konju , vellaikonju , agil ; Tinn. Nirkongu ; Coorg. Iruppu. 

Habit and Distribution. A very large tree, with a long, straight, cylindrical 
stem, growing to 100 ft. in height, and in exceptional cases with a girth of 15 ft. 
The crown is conical in youth, so much so that a ‘pole wood' seen on a hill side in 
the distance looks not unlike a conifer wood. Later in age the crown becomes more 
rounded and very dense. It often forms pure patches of forest. Found from 
S. Kanara and southwards, in Malabar, Coorg, Tinnevelly, and Travancore, up to 
2,500 ft. above M.S.L., either in evergreen forests or in small groups in the open 
plains (E. Foulkes). 

Supplies. Due to the durability of the timber, its strength, and the fact that 
large logs are obtainable, this timber has for a long time been in great demand, 
with the result that mature trees are now not available in large quantities. 
Moderate supplies are available at the West Coast ports, from and below Manga¬ 
lore. Sleepers of this timber are always purchased by the South Indian Railway 
when available, and as an indication of the supplies coining on the market it may 
be stated that for the three years ending 1924 they purchased about 11,000 B.G, 
and M.G. sleepers annually. C. E. Simmons states that an enumeration over 650 
acres in the Urti Block, Makut, Coorg, showed 17*9 c. ft. per acre per annum as 
available, or about 200 tons per annum, and in a similar enumeration over 400 
acres in the Chennat Nair Reserve, near Ovalakkot in Madras, 10*8 c. ft. per acre. 


96 DIPTEROCARPACEAE 

General Characteristics of the Wood. Bright reddish-brown when first 
exposed, ageing to dark reddish-brown with a purplish cast, with white lines 
(resin canals) at irregular intervals (a;), dull, with smooth feel, without character¬ 
istic odour or taste, heavy to very heavy (sp. gr. approx. 0*70), broadly and 
shallowly interlocked-grained, even and fine-textured. 

Structure of the Wood : 

Growth rings wanting. 

Vessels small, appearing light punctate with the naked eye, exhibiting no variation 
in size to indicate growth rings, open or plugged with tyloses, frequently with con¬ 
tiguous rays, forming fine vessel lines along the grain which are partially occluded with 
tyloses, solitary, paired, or occasionally 3-4 in a group, fairly close and quite evenly 
distributed, 15-23 per mm. 2 ; vessel segments 170-530 /x long, truncate or abruptly short- 
tailed, rather thick-walled, the largest 140-170/x in diameter; perforations simple, 
horizontal or nearly so; pits leading to contiguous vessels numerous, fine, oval to 
elliptical, with linear horizontal orifice and medium wide border, frequently confluent, 
the long diameter 4-7 jx ; pits leading to contiguous rays several to each ray cell, rounded 
and variable in shape and frequently vertically elongated, simple, occasionally confluent 
and then appearing as a larger simple pit spanned by rods; tyloses abundant, thin- 
walled ; lemon-yellow gummy deposits occasional. 

Tracheids very spai’se, para tracheal, intermingled with parenchyma about the 
vessels or vessel groups, 315-525 p. long, 25-40 /x in diameter, with numerous oval or 
elliptical, narrowly bordered pits. 

Parenchyma rather thick-walled, paratraoheal, paratracheal-zonate, metatracheal, 
and in fine tangential bands (with resin canals) which occur at irregular intervals; 
{a) paratraoheal parenchyma abundant, intermingled with tracheids, forming (with the 
tracheids) a 1-3 seriate sheath or ragged tract about the vessels and vessel groups winch 
is frequently interrupted by rays or fibres contiguous to the vessel, not infrequently 
extending tangentially and uniting neighbouring vessels as ‘b’ paratraeheahzonate 
parenchyma, but never forming concentric bands; cells of ‘a’ parenchyma contiguous to 
the vessels peripherally flattened, the long diameter 30-40 /u.; cells more remote from the 
vessels (‘a’ or ‘h’ parenchyma) with maximum diameter of 30-45 /x; (c) metatracheal 
parenchyma abundant, scattered or in short, usually uniseriate, tangential rows which 
frequently unite wood rays; cells of ' c’ parenchyma generally in cambiform units of 2, 
with maximum diameter of 20-27 /x; ( d ) tangential bands of parenchyma (w r ith resin 
canals) which appear at irregular intervals, 7-11 seriate, forming concentric arcs which 
often extend long distances (z), of indefinite length along the grain; cells of ‘d’ paren¬ 
chyma tangentially flattened, in radial rows, the long diameter 25- 35 /x; pale lemon- 
yellow gummy infiltration abundant; crystals wanting; starch deposits not observed. 

j Fibres libriform, extremely fine, rounded in the transverse section and not aligned 
in radial rows, forming extensive tracts between the vessels and the rays besprinkled by 
metatracheal parenchyma, non-gelatinous, non-septate. 780-1,710 /x long, 13-17 /x wide; 
walls 5-7 /x thick; inter-fibre pits simple, slit-like, nearly vertical; pale lemon-yellow 
gummy infiltration occasional. 

Pays not visible with the naked eye, fine, fairly close (6-8 per mm.), separated by 
5-15 fibres (t), of the same colour as the background forming a fine, low, inconspicuous 
fleck on the radial surface, 1-5 (mostly 4-5) seriate, heterogeneous, the largest 55-65 fx 
wide and 25 plus cells and 500 plus /x high; pits leading to contiguous vessels several to 
each cell, rounded and variable in shape and frequently vertically elongated, simple, 
occasionally confluent and then appearing as a larger pit spanned by rods; infiltration 
pale lemon-yellow; crystals numerous, solitary in the 'upright 5 cells; starch deposits 
not observed. 
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Resin canals present, longitudinal, solitary or 2-3 contiguous, zouate, inserted 
in tangential bands of parenchyma in uniseriate rows (x) which appear at irregular 
intervals in the transverse section, extending for indefinite distances along the grain; 
epithelium forming a single layer, the cells arching into the canal; canal orifices angular 
or rounded, variable in size, the largest approximately 110 y, in diameter; contents 
yellowish-white. 

Summary. A heavy to very heavy, broadly interlocked-grained and fine-textured, 
light to dark reddish-brown wood; comparable to H. glabra, Wight et Am., but lighter 
in weight and coarser-textured; a non-ornamental timber of the first class. 

Material. Gamble Specimens, Nos. 5739, 5932. 

Mechanical Properties. Wt. at 12 per cent, moisture content 58 to 62 lb. per 
c. ft. This timber is heavier and stronger than Burma teak. The following strength 
values were obtained by L. N. Seaman on air-seasoned wood tested under Project 
No. 1 at the Forest Research Institute, Dehra Dun. 




Moisture, 
percentage 
of weight of 
oven dry wood. 

Weight, lb. 
per c. ft. at 12*3 
per cent, moisture 
content. 

Shrinkage, Transverse strength , in lb. per sq. in. 

prr v&iuuyv uj 

size green. 1 

Breaking 
strength . 

Modulus of 
elasticity or 
Young } s modulus. 

Radial .! Tangential. | elastic limit. 

12-3 

58 

3-8 j 8-1 | 10,510 

19,110 

2,060,000 



Impact bend¬ 
ing strength at 
elastic limit, in 

Co?npression parallel to grain. 

Crushing at right 
| angles to grain at 
elastic limit, in 



Shear, average 
of radial and 
tangential, in 
lb. per sq. in. 

At elastic 
limit, in lb. 

At breaking, 
in lb. per 
sq. in. 

Hardness, m lb. 
per impression. 

lb. per sq. in. 

per sq. in. 

lb. per sq. in. 

Side . 

End. 

22,870 

5,855 | 

9,705 

2 ,260 

2,425 

2,500 

2,145 


Seasoning. The timber seasons with little depreciation. Splits generally 
occur along the core in wide boards and to a less extent when the core is absent. In 
experiments carried out, girdling gave the best results, but insects attacked the 
sap and outer heartwood. C. V. Sweet states that^if this timber is converted 
green, so as to avoid damage by borers, and the converted stock is piled under 
moderate protection, very good results may be obtained. 

Durability and Adaptability to Treatment. The timber is extremely 
durable, and is not liable to white ant attack. It stands contact with earth and 
water better than any other local timber. F. J. Colley, of the New Malabar Timber 
Yards and Sawmill Co., Ltd., states that ‘it is not eaten by white ants’ and that it 
will ‘stand any exposure out of doors in the worst climate’. 

Working Qualities. The timber is very hard and somewhat difficult to saw, 
works to a good finish and takes a good polish. 

Uses, Present and Prospective. It is used in all classes of construction, as 
beams, rafters, planks, for ship building, as piles for bridge construction, road 
rammers, rice-pounders, and in the Kolar Goldfields as beams, platform boards, 
setts, ladders, mill tables, and engine break blocks (C. H. Eagles). It is classed on 
the West Coast with teak as the most valuable timber available. It yields an 
excellent sleeper, but is really too valuable a construction timber to be used for 
that purpose. 
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DIPTEKOCARPACEAE 


Hopea glabra, Wight et Am. 

Syn. H. Wightiana var. glabra, Bedd. 

References. Gamble, Man. Ind. Timb., 75; Gamble, FI. Mad., i. 82; Branchs, 
Ind. Trees, 68; Troup, Silv. Ind. Trees, i. 31. 

Vernacular Names. Mad. Tinn. Kong; Travancore, Illaponga. 

Habit and Distribution. A moderate-sized tree, with a straight, cylindrical 
stem some 20 ft. long, with an average girth of 5 ft. for exploitable trees. It is 
generally found growing along river banks both in Tinnevelly and in Travancore. 

Supplies. The Conservator of Forests, Travancore, reporting on this species, 
says that it is not a very common species in his forests, while the Dit trict Forest 
Officer, Tinnevelly, estimates that there are 1,000 trees ready for exploitation in 
Siva Salem forests of that district. Gamble states that it is found on the banks 
of the Periyar and Colatoor rivers. 

General Characteristics of the Wood. Light greyish- or creamy-brown 
and often with darker streaks, with occasional white tangential lines (resin canals) 
at irregular intervals, rather lustrous when first exposed, working smooth but 
requiring care, without characteristic odour or taste, very heavy (sp. gr. 1-05), 
somewhat interlocked-grained in narrow bands and often curly-grained in the 
radial plane, very fine and even-textured. 

Structure of the Wood : 

Growth rings wanting or scarcely distinct; false rings, due to lines of parenchyma, 
present. 

Vessels very small, appearing white punctate with the naked eye, exhibiting little 
or no variation in size to conform to growth rings, open or occasionally plugged with 
tyloses, frequently with contiguous rays, forming extremely fine vessel lines along the 
grain which are partially occluded with tyloses, solitary, occasionally radially paired or 
,3-4 grouped, close and quite evenly distributed, 15-23 per mm. 3 ; vessel segments 140- 
500/x long, truncate or abruptly short-tailed, thick-walled, the largest 80-105/x in 
diameter; perforations simple, horizontal or nearly so; pits leading to contiguous vessels 
numerous, fine, oval to elliptical; with linear nearly horizontal orifice and rather narrow 
border, frequently confluent, the long diameter 3-6 ji ; pits leading to contiguous rays 
several to each ray cell, rounded and variable in shape and frequently vertically elongated, 
simple, occasionally confluent and then appearing as a larger pit spanned by rods; 
tyloses occasional, thin-walled; brownish-yellow gummy deposits occasionally present. 

Tracheids sparse, paratracheal, intermingled with parenchyma about the vessels or 
vessel groups, 250-680 /x long, 20-27 p in diameter, with numerous, horizontally aligned, 
oval or elliptical, narrowly bordered pits. 

Parenchyma thick-walled, paratracheal, paratracheal-zonate, metatracheal, and in 
fine tangential bands (with or without resin canals) which occur at irregular intervals 
and simulate the boundaries of growth rings; (a) paratracheal parenchyma abundant, 
intermingled with tracheids forming (with the tracheids) a 1-4 seriate sheath or ragged 
tract about the vessels or vessel groups which is frequently interrupted by rays or fibres 
contiguous to the vessel, often extending tangentially and uniting vessels as ( b ) para¬ 
tracheal-zonate parenchyma but never forming concentric bands; cells of ‘ a’ parenchyma 
contiguous to the vessel peripherally flattened, the maximum diameter 20-27/x; cells 
more remote from the vessels (‘a’ or ‘b’ parenchyma) squarish or rectangular and then 
tangentially orientated, the long diameter approximately 17-23/x; (c) metatracheal 
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chyxna sparse, scattered or in short, usually uniseriate, tangential lines, in cambiforra 
rows of usually 2 units along the grain; cells usually tangentially flattened, the long 
diameter 15-20 \i ; ( d) tangential bands of parenchyma which appear at fairly wide and 
irregular intervals 1-10 seriate, usually 1-4 seriate when without canals, wider and more 
conspicuous where resin canals are included, forming arcs (x) -which often extend Jong 
distances tangentially, of indefinite length along the grain (r, t) ; cells of parenchyma 
tangentially flattened, in radial rows, the long diameter 20-33 ; gummy infiltration 
brownish-yellow;, abundant; crystals wanting; starch deposits not observed. 

Fibres libriform, extremely fine, rounded in the transverse section and not aligned 
in radial rows, forming extensive, nearly solid tracts between the vessels and the rays, 
non-gelatinous, non-septate, 660-1,500 /lx long, 12-20 wide; walls 4-8 /x thick; inter¬ 
fibre pits simple, slit-tike, nearly vertical; brownish-yellow gummy infiltration occasional. 

Bays not visible with the naked, eye, fine, close (8-11 per mm.), separated by 5-15 
fibres (f), of the same colour as-the background forming a fine inconspicuous fleck on 
the radial surface, 1-5 (mostly 3-4) seriate, heterogeneous, the largest 40-50 /x wide and 
40 plus oells and 800 plus /x high, occasionally confluent vertically; pits leading to 
contiguous vessels several to each cell, rounded and variable in shape and frequently 
vertically elongated, simple, occasionally confluent and then appearing as a larger pit 
spanned by rods; ray cells thick-walled; gummy infiltration copious, brownish-yellow, 
granular; crystals frequent in the ‘ upright’ cells, large, solitary; starch deposits not 
observed. 

.Resin canals present, longitudinal, solitary or 2-3 contiguous, zonate, embedded in 
tangential bands of parenchyma in uniseriate tangential rows ( x ) which appear at 
irregular intervals in the transverse section and extend for indefinite distances along the 
grain; sometimes the canals are wanting or sporadic in the tangential bands of 
parenchyma, and these then are much narrower; epithelium forming a single layer, thick- 
walled ; tyloses occasionally present, a single t}dosis sometimes filling the resin cavity; 
canal orifices rounded, with maximum diameter of 40-70 \x ; contents yellowish-white. 

Summary. A very heavy, interlocked- and frequently curly-grained, very fine-tex¬ 
tured, light greyish- or creamy-brown wood; featured anatomically by very small pores 
which are mainly solitary or in radial rows of 2-3, abundant parenchyma which forms 
a relatively narrow sheath about the pores, extremely fine libriform fibres, fine close 
rays which form an inconspicuous fleck on the radial surface, and zonate longitudinal 
resin canals forming fine, white, concentric lines at irregular intervals; among the 
hardest and the heaviest of the Dipterocarp woods and comparable to Balanocarpus 
utilis , Bedd.; a non-ornamental timber of the second class. 

Material . Gamble Specimens, Nos. 4671, 6012. 


Mechanical Properties. Wt. at 12 per cent, moisture content 67 lb. per c. ft. 
No recent tests have been carried out. Gamble, quoting Bourdiilon, gives P = 857. 
The timber is very hard. 

Seasoning. The timber is liable to develop serious end splits and surface 
cracks, if not carefully seasoned. The District Forest Officer, Tirmevelly, states 
that logs left to lie in the forests for several months produced on conversion sound 
material with little degrade. 

Durability and Adaptability to Treatment. The timber is fairly durable 
and is stated to be immune from insect attack. 

Working Qualities. The timber saws easily in a green state, leaving a 
fibrous surface; planes on a machine fairly well, while with a hand-plane the 
fibre is liable to tear up, but the timber can with care be finished to an extremely 
smooth shiny surface, taking a good polish. 
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Uses, Present and Prospective. It is used in Tinnevelly as beams, posts, 
and rafters in construction, and also for carts; in Travancore it is not used at 
present. It is not ornamental, though if cut on the quarter the grain is wavy, 
showing a fiddle-back mottling of moderate intensity. A sound timber, which 
would be in common use, were larger supplies available. 

Hopea odorata, Roxb. 

Syn. H. eglandulosa, Roxb. 

References. Gamble, Man. Ind. Timb., 75; Parkinson, For. FI. Andam., 94; 
Rodger, For. Pro. Burm., 7; For. Bui. No. 49 of 1922; Teesdale, Seasoning Burm. Timbs., 
11; Brandis, Ind. Trees, 67 ; Kanehira, Anat. Notes Ind. Woods, 3 ; Nordlinger, Quersch- 
nitte, Bd. ix (1880), 29; Pearson, Com. Guide For. Econ. Pro. Ind., 59, 136, 139; Troup, 
Silv. Ind. Trees, i. 47 ; Troup, Ind. Woods and Uses, 167 ; Lecomte, Bois Indo-Ch., Ill; 
Foxw., Indo-Mal. Woods, 419, 508, 515; Boulger, Wood, 77, 78, 288; Howard, Timb. 
World, 294, 313. 

Trade and Vernacular Names. Thingan. Parkinson also calls it the White 
Thingan. Vern. Burm. Thingan ; Andam. Thingan , safed thingan . Rodger, in 
his Forest Bulletin No. 49, records a number of other names denoting varieties 
of thingan , such as thingan byu 9 thingan net , thingan wa, &c., and remarks that 
it is a common thing to find that jungle villagers distinguish several varieties of 
useful trees. 

Habit and Distribution. A very tall straight tree with a large crown. The 
bole is cylindrical, carrying its girth well up the stem and in some cases to as far 
as 80 ft. to the first branch: it is rarely buttressed. It grows both in Burma and the 
Andamans from 140 ft. to 150 ft. in height in favourable localities, with a girth of 
12 ft. to 14 ft. Squares 60' x 20" x20* are available in fair quantities. 

Supplies. It is not found north of latitude 20°, and therefore first makes its 
appearance in the Pyinmana forests. Rodger states that it is found scattered on 
the low hills north of Moulmein and in similar situations in Arakan, while J. W. 
Bradley records magnificent thingan in large quantities in the Yomas south of 
Bassein. It is rare in the Delta Reserves. Again, quoting Forest Bulletin No. 49 by 
Rodger, his figures, taken from working plans, show the Pyinmana forests 
to contain 10,500, N. Toungoo 14,300, and S. Toungoo 3,200 trees over 3 ft. in 
girth. In Tenasserim the thingan appears to keep to low levels, where Rodger 
found a great many trees for a distance of 130 miles close to the big Tenasserim 
River in the Tavoy District, but noticed that few trees existed after crossing the 
Mergui border. Almost pure patches of thingan are reported to occur in flat lands 
in the evergreen forests of the valley of the Tavoy River. 

In the Andamans, Parkinson states that it is not very common, but dispersed 
in nearly all localities. J. W. Bradley records it as nearly twice as common in 
the evergreen gurjun forests as in the deciduous padauk forests, and says that it 
is supposed to constitute 2 per cent, and 1 per cent, respectively of the growing 
stock in these two classes of forests. 

The estimated annual yield is put at 1,300 tons for the Toungoo Divisions, 
500 tons from W. Salween, 300 tons from Ataran, 700 tons from Thaungyin and 
300 tons from Arakan. Large supplies are available from Tavoy and Mergui, but 
the exact amount is not known. One firm estimates that it could deliver 10,000 
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Ions in rough squared logs, from that locality. The estimated annual yield of 
milled timber from the Andamans may be put at 50 to 70 tons only. 

General Characteristics oe the Wood. Greyish-yellow, pale yellow, or 
yellowish-brown, assuming a purplish cast with exposure, with white tangential 
lines (resin canals) at irregular intervals, lustrous when first exposed but becoming 
dull with age, medium smooth, without characteristic odour or taste, moderately 
heavy (sp. gr. approx. 0-65), broadly and shallowly interlocked-grained, medium- 

textured. 

Structure op the Wood : 

Growth rings wanting or scarcely distinct and approximately 8 per inch. 

Vessels medium sized, the orifices barely visible with the naked eye, exhibiting little 
or no variation to indicate growth rings, open or plugged with tyloses, frequently with 
contiguous rays, forming quite conspicuous vessel lines along the grain which are partially 
occluded with tyloses, solitary for the most part, occasionally paired or 3-6 in a group, 
fairly close and quite evenly distributed, 6-12 per rum. 2 ; vessel segments 260-540 y long, 
truncate or abruptly short-tailed, thin-walled, the largest 200-260in diameter; perfora¬ 
tions simple, horizontal or nearly so; pits leading to contiguous vessels numerous, oval 
to elliptical, with medium wide border and lenticular horizontal orifice, occasionally 
confluent, the long diameter 6-8 /t; pits leading to contiguous rays several to each ray 
cell; small, rounded and variable in shape, simple; tyloses abundant, thin-walled, 

occluding many segments. . 

Tracheids sparse, paratracheal, intermingled with parenchyma, 400-510 y long, 
25-40 /x in diameter, with numerous, oval or elliptical, horizontally orientated pits. 

Parenchyma very abundant, paratracheal, paratracheal-zonate, metatracheal, and 
in tangential bands (containing resin canals) which appear at irregular and usually distant 
intervals, in cambiform rows of 2-5 units along the grain; (a) paratracheal parenchyma 
intermingled with tracheids forming a l^t seriate sheath or ragged tract about the vessels 
or vessel groups which is interrupted by rays and less frequently by fibres contiguous to 
the vessel, occasionally extending tangentially as (b) paratracheal-zonate parenchyma 
and uniting vessels but never forming concentric bands; cells of ‘a 1 and ‘ b’ parenchyma 
with maximum diameter of 23-40 y ; (c) metatracheal parenchyma scattered or in short, 
usually uniseriate,tangential rows which often connect wood rays, maximum diameter 
of V parenchyma 15-25 y; (d) tangential bands of parenchyma (with resin canals) 
which appear at irregular intervals 10-14 seriate, forming concentric arcs which often 
extend long distances (a;), of indefinite length along the grain; cells of d’ parenchyma 
tangentially flattened, in radial rows, the long diameter 20 -30 y ; gummy infiltration 
scanty in all types of parenchyma, pale lemon-yellow; crystals wanting; starch grams 
not observed. 

Fibres non-libriform, medium fine, rounded m the transverse section and more or 
less arranged in radial rows, forming tracts between the vessels and the rays abundantly 
besprinkled with metatracheal parenchyma, non-gelatinous, non-septate, 1,000-2,350 y. 
long, 16-24 y. wide; walls 3-7 y in thickness; inter-fibre pits simple, sparse, confined 
largely to the radial walls, the orifices nearly vertical. 

Rays scarcely visible with the naked eye, fine, 5-6 per mm., separated by 5-15 rows 
of fibres (f), of the same colour as the background forming a relatively low but fairly 
conspicuous fleck on the radial surface, 1-7 (mostly 4-6) seriate, heterogeneous, the 
largest 60-75 y wide and 45 plus cells and 900 plus y high; pits leading to contiguous 
vessels several to each ray cell, small, rounded and variable in shape, simple; gummy 
infiltration scanty, pale lemon-yellow; crystals numerous, solitary in the ‘ upright’ cells; 
starch deposits not observed. 



DIPTEROCARPACEAE 

Resin canals present, longitudinal, solitary or 2-3 contiguous, zonate, inserted in 
tangential bands of parenchyma in uniseriate rows (x) which appear at wide and irregular 
intervals in the transverse section, extending for indefinite distances along the grain 
epithelium conspicuous, forming a single layer, the cells pitted and arching into the 
canal cavity; canal orifices rounded, very variable in size, the largest approximated 
125 p wide; contents pale yellowish-white. 

Summary. A moderately heavy, shallowly interlocked-grained in broad bands, 
medium-textured, greyish-yellow, pale yellow, or yellowish-brown wood; the lightest 
and softest species of Hopea herein described; a non-ornamental timber of the first class 
Material. Gamble Specimens, Nos. 5770, 5837. 

Mechanical Properties. Wt. at 12 per cent, moisture content 47 lb. per c. ft 
The timber is similar in strength to teak from Burma, though somewhat 
heavier, harder, and more resistant to shear along the grain. Tests carried out by 
L. N. Seaman on seasoned timber at the Forest Research Institute, Debra Dun , 
under standard conditions, gave the following results : 


Moisture, 

Weighty lb. 

per c. ft. 

Shrinkage f percentage 

flT QiW 

Transverse strength. 

Impact 
bending 
strength 
at elastic 
limit, in lb. 
per sq. in. 

percentage 
of weight of 
oven dry 
wood . 

at 12*1 
per cent . 
moisture 
content. 

uj ofr£o yrtszio 

timber. 

Strength 
at elastic 
limit, lb. 
per sq. in. 

Maximum 
strength, 
lb. per 
sq. in. 

Modulus of 
elasticity, 
1,000 lb. 
per sq. in. 

Radial. 

Tangential. 

121 

47 

3-4 

6*5 

8,745 

13,735 

1,672 

19,840 


Compression, parallel to grain. 

Crushing strength 
at right angles 
to grain (elas. 
Urn.), lb. per 
sq. in. 

Hardness , in lb. per 
impression of a 
0-444 inch ball to 
a depth of 0*222 inch. 

Shear, average 
of radial and 
tangential, in 
lb. per sq. in. 

Strength at 
elastic limit , 
lb. per sq. in. 

* 

Maximum 
crushing strength, 
lb. per sq. in. 

Side. 

End. 

5,040 

6,705 

1,555 

1,460 

1,600 

1,605 


Seasoning. L. \. Teesdale states that thingan is a slow-drying, rather refrac¬ 
tory timber with a very low shrinkage rate. In kiln-seasoning the estimated drying 
time from 50 per cent, to 15 per cent, of moisture in the timber is thirty days, and 
to 8 per cent, is forty days, for 1 in. stock. According to our own experience’it is 
liable to surface cracking when air-seasoned. S. C. Jones, of Messrs. Foucar, Ltd. 
however, states that it seasons well under cover. 

Durability and Adaptability to Treatment. J. Johnson, of the same 
firm, states that the timber is liable to attack from large borers after the tree is 
ielled. He further cites a case of a piece of this timber being put in contact with 
a white ants’ nest and buried in the ground, and when inspected 2* years later the 
sapwood was found to be destroyed but the heartwood was untouched The 
timber is without doubt extremely durable. Gamble gives instances of timber 
brought in 1828 by Wallace from Tavoy, on being cut open in 1878, or after 50 
years, as being perfectly sound. It lasts 16 to 18 years as a railway sleeper • it is 
said to^last upwards of 60 years as dugouts and 25 years in seagoing boats 
(D. xi. Allan). It is attacked by marine borers, such as Teredo navalis. 
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Qualities. Very hard, somewhat difficult to saw, but finishes to 
a good surface. 

Uses, Present and Prospective. The chief use of the timber is for boat¬ 
building, dugouts, and for constructional purposes, where its durability and 
strength are of primary importance. It is also used for bodies of carts and as solid 
cart wheels, oil and sugar cane presses, flooring of rice mills, in which position it 
lasts 20 years, and as planks for roofing coolies’ barracks in Tavoy (Rodger). 
It is also suitable for furniture making, shingles, ploughs, and yields a first-class 
sleeper. Thingan was given an exhaustive test for Army rifle-stocks, but was 
eventually rejected on account of weight, though it successfully passed all machin¬ 
ing tests. For a complete record as to uses of thingan, see Rodger’s Note on 
Thingan, Forest Bulletin No. 49 of 1922. 

PENTACME, A. DC. 

References. Brandis, Ind. Trees, 68; Ridley, FI. Mai. Penin., i. 220; Lecomte, 
BoisIndo-Ch., 110; Brown, Min. Prod. Phil. For., i. 423; ii. 52; Foxw., Indo-Mal. Woods, 
511, 516; Reyes, Woods Phil. Dipterocarps, Phil. Jour. Sci., Sec. C, xxii, No. 3, 329, 332; 
Schn., Com. Woods Phil., 168; W T hitford, For. Phil., ii. 62; Engler u. Prantl, 2 Aufl. 
xxi. 258. 

Size and General Distribution . Pentacme consists of 5 species of large 
or medium-sized trees, 2 in the Malay Peninsula extending north into Burma, 
Siam, and Cochin-China, 3 in the Philippine Islands. 

Timber Species. 1. P. suavis , A. DC. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 

Pentacme suavis, A. DC. 

Syn. P. siamensis , Kurz; Shorea siamensis , Miq. 

References. Gamble, Man. Ind. Timb., 77; Rodger, For. Pro. Burm., 6; Brandis, 
Ind. Trees, 68, 701; Kanehira, Anat. Notes Ind. Woods, 3; Troup, Silv. Ind. Trees, i. 53; 
Troup, Ind. Woods and Uses, 205; Foxw. Indo-Mal. Woods, 516. 

Trade and Vernacular Names. Burmese Sal. Vern. Burm. Ingyin ; Sh. 
Mai-pao ; Kc. Wak, wakbau . 

Habit and Distribution. A large tree, with a tall cylindrical bole, yielding 
fine logs. Often found growing gregariously, commonly associated with I), 
tuberculatus and Shorea obtusa . The tree occurs throughout Burma, especially in 
Upper Burma and the northern portions of the Pegu Yomas, also in the Shan States. 
R. S. Troup says that it favours the drier slopes and ridges, and that in some 
parts of Pyinmana, together with S. obtusa , it forms up to 13 per cent, of the crop, 
but that where the rainfall is below 40 inches the trees are somewhat stunted. 

Supplies. It is difficult to give any reliable figures of quantities available, as 
commercially S. obtusa and P. suavis are grouped together and called in Burma 
‘thitya-ingyin’, both timbers being similar in quality and behaviour. Some time 
ago, inquiry was made in Mandalay as to what quantity of thitya-ingyin was 
annually extracted by rail and river to that place, and it was ascertained that it 
amounted to 14,600 logs, which figure roughly indicates the quantity extracted at 
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the present time. Very considerable quantities are available from the Pegu Yoma 
Divisions and from the Shan States. The total quantity of Pentacme suavis and 
Shorea obtusa timber extracted in 1922-23 was 13,161 tons from Reserved Forests, 
and 16,601 tons from Unclassed Forests, or a total of 29,662 tons. Timber of 
large sizes is available in squares of 30' x 12" x 12". 

General Characteristics of the Wood. Light yellowish-brown to pale 
greyish- or russet-brown, with white tangential lines (resin canals) at irregular 
intervals, rather dull, medium smooth, without characteristic odour or taste, 
moderately heavy to heavy (sp. gr. approx. 0*82), broadly and usually shallowly 
interlocked-grained, even and medium coarse-textured. 

Structure of the Wood : 

Growth rings wanting. 

Vessels large to medium sized, those of the heartwood completely plugged with 
tyloses and appearing coarsely light punctate with the naked eye, exhibiting no variation 
in size to indicate seasonal zones, frequently with contiguous rays, forming fairly con¬ 
spicuous vessel lines along the grain filled with tyloses, the majority solitary or radially 
paired, occasionally in groups of 3-5 and then generally radially aligned, evenly 
distributed and quite close, 4-9 per ram. 2 ; vessel segments 280-410 y, long, thin-walled, 
truncate or abruptly short-tailed, the largest 200-250 /x in diameter; perforations simple, 
horizontal or nearly so; pits leading to contiguous vessels numerous, small, orbicular to 
oval, with wide border and small, punctate or broadly lenticular orifice, occasionally 
confluent, the long diameter 5-7 \i ; pits leading to contiguous rays several to each ray 
cell, simple, rounded, often reticulately grouped; tyloses very abundant, occluding all 
the vessels in the heartwood, thin-walled; infiltration not observed. 

Tracheids abundant, paratracheal, intermingled with parenchyma and usually 
peripherally flattened about the vessel, 310-455 fi long, 30-40 /x in diameter, copiously 
pitted with small, orbicular or oval, widely bordered pits. 

Parenchyma paratracheal, paratracheal-zonate, metatracheal, and surrounding all 
resin canals, in cambiform rows of usually 2-4 units along the grain, occasionally divided 
further into locules containing unusually large solitary crystals; (a) paratracheal 
parenchyma relatively abundant, intermingled with tracheids and difficult to distinguish 
in the transverse section, forming (with the tracheids) a narrow, 1-several seriate sheath 
or irregular tract about the vessel which is interrupted by rays and rarely by fibres 
contiguous to the vessel, occasionally extending tangentially and uniting neighbouring 
vessels as (b) paratracheal-zonate parenchyma; cells contiguous to the vessels peri¬ 
pherally flattened, the maximum long diameter 35-45 /x; cells more remote from the 
vessels (‘a’ or £ b’ parenchyma) rounded and often oval and then radially or tangentially 
orientated, the maximum long diameter 25-40 ft; (c) metatracheal parenchyma very 
abundant, appearing punctate with a hand-lens (10 x), solitary or in short, usually 
uniseriate, tangential lines which frequently connect wood rays; cell orbicular to oval 
or elliptical and then tangentially orientated, the maximum long diameter 20-30 fx ; (d) 
parenchyma surrounding resin canals forming broad tangential bands at irregular inter¬ 
vals in which 1-several rows of resin canals are embedded; cells in radial rows, generally 
tangentially flattened, the maximum long diameter 25-37 p; infiltration scanty in all 
types of parenchyma, brownish-yellow ; crystals occasional in the marginal cells of the 
'a’ and ‘ b’ parenchyma, frequent in the V parenchyma, solitary, unusually large. 

Fibres libriform, fine, rounded or angled in the transverse section and not aligned 
in radial row r s, forming extensive tracts between the vessels and the rays copiously 
besprinkled with metatracheal parenchyma, noil-gelatinous, non-septate, 475-2,015 /x 
long, 13-20 /x wide; walls 5-8 /x in thickness; pits simple, minute, the slit-like orifice 
nearly vertical. 
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Rays scarcely visible with the naked eye, rather fine, medium distant (6-8 per mm.), 
separated by 5-15 fibres ( t ), of the same colour as the background but forming a rela¬ 
tively conspicuous fleck on the radial surface, 1-5 (mostly 4) seriate, heterogeneous, the 
largest 60-70 /x wide and 30 plus cells and 800 plus /x high; pits leading to contiguous 
vessels several to each ray cell, simple, rounded, often reticulately grouped; brownish- 
yellow gummy infiltration abundant; crystals occasional, unusually large, solitary in 
enlarged, cyst-like cells; starch deposits abundant in the rays near the bark. 

Resin canals visible with the naked eye, longitudinal, solitary or 2-3 contiguous, 
embedded in parenchyma in single, double, or triple concentric rows which appear at 
irregular but relatively close intervals and extend some distance transversely, of in¬ 
definite length along the grain; epithelium in a single layer, the cells arching into the 
canal cavity; canal orifices angular or rounded, the largest approximately 140-170 /x 
wide; contents white (solidified). 

Summary. A moderately heavy to heavy, broadly and shallowly interlocked- 
grained, medium coarse-textured, light yellowish- or russet-brown timber; comparable 
to the woods of Dipterocarpus but lacking the reddish cast that features the woods of 
that genus, and finer-textured; in further contrast to Dipterocarpus timbers, the vessels 
in the heartwood of Pentacme are completely occluded with tyloses, the crystals are 
unusually large and are borne in cyst-like repository cells, and the resin canals are 
arranged in single, double, or triple tangential rows which appear at irregular but usually 
relatively close intervals; a non-ornamental timber of the first class. 

Material. Gamble Specimen, No. 5998. 

Mechanical Properties. Wt. at 12 per cent, moisture content 53 lb. per c. ft. 
This timber is considerably heavier than Burma teak, and similar to it in trans¬ 
verse strength and in strength in compression along the grain, but stronger in 
crushing strength across the grain, in hardness, and in shear along the grain. The 
following strength values were obtained by L. N. Seaman on air-seasoned wood 
tested under Project No. 1 at the Forest Research Institute, Dehra Dun. 


Moisture , 

Weighty lb. 
j per c. ft. at 13*4 
per cent, moisture 
content. 

Shrinkage 9 
percentage of 
size green. 

Transverse strength, in lb. per sq. in. 

percentage 
of weight of 
o-ven dry wood. 

Strength at 
elastic limit. 

Breaking 

strength. 

Mod ulus of 
elasticity or 
Young's modulus . 

Radial. 

. 

Tangential. 

13-4 

58 

i -4-8 

8-9 

9,940 

16,075 

2,278,000 


Impact 
bending 
strength at 
elastic limit, in 

Compression parallel to grain. 

Crushing at right 
angles to grain at 
elastic limit, in 

Hardness , 
in lb. per 
impression. 

Shear , average 
of rad ial and 
tangential , in 
lb. per sq . in. 

At elastic 
limit, in lb. 
per sq. in. 

At breaking, 
in lb. per 
sq. in. 

lb. per sq. in. 

lb. per sq. in. 

Side. 

End. 

18,535 j 

5,035 

7,875 

1,510 

1,675 

1,520 

1,795 


Seasoning. Not a refractory timber to season, and develops less surface 
cracks than does Shorea robusta. The timber seasons slowly, a common feature of 
many of the Dipterocarps. 

Durability and Adaptability to Treatment. A very durable timber, 
equally so to Shorea obtusa. It requires no treatment when used as railway sleepers, 
for which purpose it will last fifteen years. 

Working Qualities. Very hard, should be sawn green, works with some 
difficulty to a good surface and then takes a high polish. 
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Uses, Present and Prospective. A fine constructional timber, to which 
purpose it is extensively put in Burma. Rodger states that in the Northern Shan 
States it is employed for railway sleepers ; of recent years considerable numbers 
of thitya-ingyin sleepers have been exported to Calcutta for use on Indian railways. 
It is also used locally for a variety of purposes, such as for all parts of carts, 
bridge construction, piles, dugouts, ploughs, and by the Burmans for bows. 
It should be a first-class timber for railway carriage and wagon construction, 
and without doubt an export trade to India could be developed in this connexion. 

SHOREA, Roxb. 

References. Brandis, Ind. Trees, 68; Troup, Silv. Ind. Trees, i. 55-134; Ben 
Berger, Proof. Bosch., Java, Med. vii. 51; xiii. 127; Heyne, Nutt. Planten, 2 Druk.ii. 
lUo - Ud6; Moll, Mik. Holzes, i. 364; Pfeiffer, Be Waarde van Wettenschappelijk 
Onderzoek voor de Vaststelling van Technische Eigenschappen van Hout. 86, 103: 
Foxw., Com. Timb. Trees Mai. Penin., 63, 64, 72, et al. ; Foxw., Com. Woods Mai' 
Penin., 68-70, et al. ; Ridley, FI. Mai. Penin., i. 220; Foxw., Timb. Br. N. Bor., 15-16, 
18-21, et al. ; Lecomte, Bois Indo-Ch., 112; Brown, Min. For. Prod. Phil. For., ii. 52, 
160; Foxw., Indo-Mal. Woods, 418-420, 422-423, et al. ; Reyes, Woods Phil., Diptoro- 
carps, Phil. Jour. Sci. xxii, See. C, No. 3, 324-331, 336-337; Schn., Com. Woods Phil., 
168; Whitford, For. Phil., ii. 63, 64, 68. et al. ; Boulger, Wood, 77, 78, 282, 289, et al ■ 
Howard, Timb. World, 244, 256, 313; Engler u. Prantl, 2 Aufl. xxi. 259. 

Size and General Distribution. Shorea includes nearly one hundred species 
of trees, which are widely distributed throughout the tropical portions of the Indo- 
Malayan region. The genus reaches fullest development in point of numbers in 
the Malay Peninsula (27 species), Borneo (31 species), and the Philippine Islands 
(15 species) and is of foremost importance in the production of constructional, 
furniture, and semi-ornamental timbers. Certain species are gregarious and form 
nearly pure stands over wide areas, a circumstance which materially facilitates 
their exploitation. Shorea robusta, Gaertn. f., is hardy in the semi-tropical portions 
of northern India and covers extensive tracts in the foothills of the central 
Himalayas. 

Timber Species. 1. S. robusta, Gaertn. f.; 2. S. Tumbuggaia, Roxb.; 3. S. 
obtusa, Wall.; 4. S. Talura, Roxb.; 5. S. assamica, Dyer. 

General Features of the Woon. Light grey, pale pink, or pale yellow, 
ranging through shades of olive, red, or brown, with light tangential lines (resin 
canals) at irregular and close or distant intervals, light to extremely heavy, soft to 
very hard, straight- or interlocked-grained, even and coarse- to medium-textured. 
Growth rings wanting or scarcely distinct. Vessels large to medium sized, 
solitary, paired or several contiguous, open or occluded with tyloses. Tracheids 
sparse or abundant, confined to the immediate vicinity of the vessels. Parenchyma 
paratracheal, paratracheal-zonate, metatracheal, and surrounding all resin canals; 
paratracheal parenchyma sparse or abundant, frequently with lateral extensions 
which end blindly or unite with those from neighbouring vessels as paratracheal- 
zonate parenchyma; metatracheal parenchyma sparse or abundant, in short 
tangential lines and scattered; parenchyma suirounding resin canals in radial 
rows forming tangential lines 6-12 cells wide which extend long distances trans¬ 
versely and for indefinite lengths along the grain. Fibres non-libriform to libii- 
form, fine to medium-coarse, with medium-thick or thick walls. Rays fine, not 
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"'^distinct or scarcely distinct with the naked eye, 4-7 per mm., 1-6 (mostly 3-5) 
seriate, the largest 20 plus cells high, heterogeneous to nearly homogeneous; 
infiltration scanty or copious. Resin canals usually present, longitudinal, 
embedded in parenchyma, solitary or 2-3 contiguous, arranged in uniseriate 
concentric rows which appear at irregular and often distant intervals and extend 
long distances along the grain; canal orifices rounded or angular, 50-150/x in 
diameter; deposits white. 

Remarks. The Shorm timbers exhibit a remarkable range of variation in 
colour, weight, and hardness. S. assamica belongs to the lighter, softer, and more 
perishable woods of the genus, while 8. Talura occupies an intermediate position. 
The opposite extreme is typified by the hard, heavy, brown or reddish-brown woods 
of 8. obtusa, 8 . robusta , and 8. Tumbuggaia , which rank favourably in hardness and 
weight with the w r oods of the genera Hcrpea , Balanocarpus , and Isoptera. The red 
or reddish-brown colour and broad roe figure of some of the Philippine species 
has led to their introduction in quantity into the United States under the trade 
name of Philippine mahogany. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 


1. Tyloses sparse or wanting; pores at least in part open .... 2 

1. Tyloses abundant; pores in the heartwood completely occluded . . 3 

2. Pore orifices plainly visible with the naked eye; metatracheal paren¬ 
chyma very sparse (x) (10 x) . . . . • 8. assamica 

2. Pore orifices scarcely visible with the naked eye; metatracheal paren¬ 
chyma abundant (x) (10 x), appearing punctate . . 8. Talura 

3. Metatracheal parenchyma abundant ( x ) (10 x), appearing punctate . 4 

3. Metatracheal parenchyma relatively sparse (a;) (10 x); extensive tracts 

of fibres without parenchyma. 8. robusta 

4. Wood light greyish-brown, narrowly interlocked grained; rays (r) 
lighter than the longitudinal tissue .... S. Tumbuggaia 

4. Wood pale brown when first exposed, at length dark reddish-brown, 
broadly interlocked-grained; rays (r) darker than the longitudinal 
tissue .......... 8. obtusa 


MICROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Maximum tangential diameter of largest vessels more than 230/x; aver, 
height of largest rays (2) 600 plus p ...... 

1. Maximum tangential diameter of largest vessels less than 230/x; aver, 
height of largest rays (t) 500 plus /x ....... 4 

2. Maximum tangential diameter of largest vessels 230-260 /x; tyloses 
abundant, occluding all vessels in the heartwood; fibres 15-25 p in 
diameter ( x ), the walls 6-10 p thick; infiltration in the rays copious . 3 

2. Maximum tangential diameter of largest vessels 260-290/x; tyloses 
sparse; fibres 23-30 p in diameter ( x ), the walls 3-5 /x thick; infiltration 
in rays scanty ........ 8. assamica 

3. Metratracheal parenchyma very abundant; fibrous tracts besprinkled with 
parenchyma; largest rays 80-100 p wide (x) ... 8 . obtusa 

3. Metatracheal parenchyma relatively sparse; fibrous tracts with little 
or no parenchyma; largest rays 65-80 p wide (x) . . 8 . robusta 
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4. Maximum tangential diameter of largest vessels over 210 ju,; tyloses 
sparse , . . . . ... . . . . S. Talura 

4. Maximum tangential diameter of largest vessels less than 210 /jl; 
tyloses abundant, occluding all pores in the heartwood . S. Tumbuggaia 


Shorea robusta, Gaertn. f. 

References. Gamble, Man. Ind. Timb., 77; Witt, Desc. List of C.P., 14; Kan- 
jilal, For. FI. Agra and OucDi, 55 ; Haines, For. FI. Chota Nagpur, 178; Ind. For. Mem. 
ii, pt. ii of 1913; Ind. For. Rec. vii, pt. i, 18; Ind. For. Rec. vii, pt. vi, 22-26; Brandis, 
Ind. Trees, xx, xxi. 69; Kanehira, Anat. Notes Ind. Woods, 4; Nordlinger, Querschnitte, 
Bd. v (1869), 38; Pearson, Com. Guide For. Econ. Prod. Ind., 93, 128, 136; Troup, 
Silv, Ind. Trees, i. 55; Troup, Ind. Woods and Uses, 242; Foxw., Indo-Mal. Woods, 
421, 506, 509, 516; Schn., Com. Woods Phil., 169; Boulger, Wood, 265; Howard, Timb. 
World, 90, 244; Winn, Timb., 80,109; Thil. Sections transversales (1904), 39, Planche vi, 
No. 103. 

Trade and Vernacular Names. Sal. Vern. Ass. Sal ; Beng. Shal ; Garo, 
Bolsal ; Nep. Salewa ; B. and 0. Kol. Sarjom ; Uriya Salwa; Gondi. Sami , pinjal, 
rinjal; Mad. Tel. Gugal ; U.P. Sal, sola , salchu ; Oudh, Koroh . 

Habit and Distribution. A large gregarious tree, stem erect, cylindrical, 
attaining 120 ft. in height or even more in very favourable localities, such as the 
foothills of the Nepal Terai. The tree attains a girth of up to 12 ft. and more, 
instances cited by Troup of special trees are up to 25 ft. in girth. The average 
girth may be taken as 6 ft. to 7 ft., and the height anything from 60 ft. to 100 ft. 
in favourable localities, while in poorer quality forests the tree has a maximum 
girth of 3 ft, to 4 ft., and a height of 30 ft. to 40 ft. Exceptional sized squares 
may be 50 ft. long with a 24 in. side, while the average square will be 15 ft. to 
20 ft. in length and 12-14 in. side. 

Sal is found glowing in two distinct iiTegular belts, one north of the Ganges 
along the foothills, extending from Kangra in the north-west to the Darrang 
Division in Assam, ascending to 4,000 ft. in the ravines of the Himalayas and 
stretching in irregular belts into the plains; the second area is south of the Ganges, 
extending from the Santal Parganas and Singhbhum through Chota Nagpur 
southwards to Ganjam and the Nizagapatam Districts in Madras, and westwards 
to Jubbalpore in the Central Provinces. Sal is also found in Assam, in the Garo 
Hills, Goalpara, Kumrup, and the Khasya-Jaintha Hills. 

Supplies. Carefully collected figures of the annual out-turn of sal timber from 
all sources were obtained and recorded when Indian Forest Memoirs , vol. ii, pt. ii, 
on Shorea robusta was prepared, in 1913. These figures are now out of date, and 
the quantity now exploited has somewhat increased, owing to revision of Working 
Plans and a considerably increased supply available from Nepal. The figures of 
1913 given in the table below are, however, the closest available and form a re¬ 
liable though conservative estimate of the supplies. 

Of this total, from figures of purchases of sleepers made by Indian railways, 
it was ascertained that approximately one-third of the total supply is converted 
into sleepers, and two-thirds is cut up into constructional timber and for other 
purposes. The figure of 8 million c. ft. is below the present out-turn, and it is 
estimated that it has risen to about 10 million e. ft. or to 200,000 tons per annum. 
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United Provinces 

. 3,610,000 c. ft. 

Central Provinces 

196,000 „ 

Bengal ..... 

1,252,500 „ 

Bihar and Orissa. 

694,400 „ 

Assam . . 

514,700 „ 

Punjab ..... 

1,300 „ 

Madras . 

61,500 „ 

Feudatory States of Orissa . 

866,700 „ 

Private Sal forests in Bengal 

337,600 „ 

Nepal ..... 

603,800 „ 

Total 

8,138,500 c. ft. 


The most important areas from which supplies are available in the United 
Provinces are the Kheri, Bahraich, and Gorakhpur Divisions and next in importance 
the Ramnagar, Haldwani, and Dehra Dun Divisions, while considerable quanti¬ 
ties are also available from Lansdowne, Gonda, and Pilibhit. The Buxa, Kurseong 
and Jalpaiguri Divisions are the most important sal areas in Bengal, especially 
the first, the Tista Division being less important. The annual out-turn of sal 
timber from the Kalimpong, Kurseong, and Jalpaiguri Divisions of Bengal is fixed 
at 80,000 c. ft., 140,000 c. ft., and 445,800 c. ft. respectively, in logs of from 10 ft. 
to 30 ft. in length and over 4 ft. in girth. In Assam, from a sal-yielding point of 
view, Goalpara and Kamrup, especially the former, are of importance, while 
Nowgong and Darrwang supply relatively small quantities. The important sal 
division in Bihar Orissa is Singhbhum, while Sambulpur, the Sonthal Parganas, 
and Augul yield moderate, and Chaibassa, Palamau and Puri small amounts. 
In the Central Provinces the yield is not great, the total from some six divisions 
being 2-300,000 c. ft. per annum. The out-turn from Madras is confined chiefly 
to the Ganjam Division and is relatively small. By far the most important source 
of supply of sal from other than Government forests is Nepal, the forests of which 
in the west have recently been opened out by well-prepared lines of extraction; 
the out-turn from Nepal is at present from 3-4,000,000 sleepers per annum. Other 
important sal areas are the Orissa Feudatory States of Mayurbhanj, Bondi, 
Bamra, Rairakhol and Keonjhar. In Assam the Mechpara Estate also yields 
considerable quantities of this timber. 

General Characteristics of the Wood. Sapwood pale brownish-white, 
narrow, perishable; heartwood pale brown when first exposed, turning dark 
reddish-brown with age, with light tangential lines (resin canals) at irregular and 
often distant intervals ; dull, quite smooth, without characteristic odour or taste, 
moderately hea vr y to heavy (sp. gr. approx. 0*82), interlocked-grained in broad 
bands, even and medium-textured. 

Stkuctuhe of the Wood : 

Growth rings wanting or scarcely distinct and approximately 8-9 per inch. 

Vessels large to medium sized, those of the heartwood occluded v T ith tyloses and 
appearing light brown punctate with the naked eye in the transverse section, exhibiting 
no variation in size indicative of seasonal increments, frequently with contiguous rays, 
forming relatively fine vessel lines along the grain occluded with tyloses, the majority 
solitary or paired- occasionally several contiguous, quite evenly distributed, 5-9 per 
mm. 2 ; vessel segments 160-440 /x long, thick-walled, truncate or abruptly short-tailed, 
the largest 230-260 /x wide; perforations simple, horizontal or nearly so; inter-vessel pits 
numerous, small, oval to orbicular, with wide border and linear-lenticular orifice, 
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occasionally confluent, the long diameter 4-7 (i ; pits leading to contiguous rays several 
to each ray cell, rounded and variable in shape, with broad orifice with or without narrow- 
semi border; tyloses very abundant, occluding all vessels in the heartwood, medium 
thick-walled, with simple pits. 

Tracheids sparse, paratracheal, intermingled with parenchyma and difficult to 
distinguish in the transverse section, 260-560 long, peripherally flattened about the 
vessel, 30-40 fi in diameter, with numerous, small, oval or orbicular pits. 

Parenchyma paratracheal, paratracheal-zonate, metatracheal, and surrounding all 
resin canals, in eambiform rows of usually 4 units along the grain which are sometimes 
divided further into locules containing solitary crystals; (a) paratracheal parenchyma 
abundant, intermingled with tracheids and forming a several seriate sheath or ragged 
tract about the vessels or vessel groups which is interrupted by rays or rarely by fibres 
contiguous to the vessels, frequently with several seriate, ragged, lateral extensions which 
are confluent with adjacent rays or unite with extensions from neighbouring vessels as 
(b) paratraeheal-zonate parenchyma but never from concentric bands; maximum 
diameter of ‘a* and ■b’ parenchyma 30-43/z; (c) metatracheal parenchyma relatively 
sparse, scattered and in short, tangential, usually miiseriate rows which end blindly or 
unite wood rays; cells generally angular and tangentially flattened, the long diameter 
23-33 n ; (d) parenchyma surrounding the resin canals forming 5-7 seriate, concentric 
bands (containing resin canals) which occur at irregular and often distant intervals and 
extend long distances tangentially; cells arranged in radial rows, generally tangentially 
flattened, the long diameter 20-30 /x ; gummy infiltration copious, dark reddish-brown; 
crystals occasional in the marginal cells of the ‘a 1 and in the ‘b’ and ‘c’ parenchyma; 
starch grains not observed. 

Fibres libriform. fine, rounded in the transverse section and not aligned in radial 
rows, forming broad, nearly solid tracts between the vessels and the rays, non-gelatinous, 
non-septate, 420-1,820 fi long, 15-25 /x in diameter; walls 6-10 fj, thick; inter-fibre pits 
simple, minute, with slit-like, nearly vertical orifices; lumina frequently plugged with 
reddish-brown gummy infiltration. 

Mays not visible with the naked eye, medium fine, medium close (5-7 per mm.), 
separated by 5-15 fibres, of the same colour as the background forming an inconspicuous 
fleck on the radial surface, 1-5 (mostly 4-5) seriate, nearly homogeneous, the largest 
6o~80 jx wide and 35 plus cells and 660 plus /x high; pits leading to contiguous vessels 
several to each cell, rounded and variable in shape, with broad orifice with or without 
narrow border; reddish-brown gummy infiltration copious in the ray cells; crystals 
wanting; starch deposits not observed. 

Resin canals present, longitudinal, embedded in parenchyma, solitary or 2-3 con¬ 
tiguous, zonate in uniseriate tangential rows at irregular and often distant intervals, 
appearing as light lines with the naked eye that extend relatively long distances trans¬ 
versely and for indefinite distances along the grain; epithelium forming a single layer, 
thin-w r alled, the ceils arching into the canal cavity; canal orifices angular, variable in 
size, with maximum diameter of 60-75 /x; contents white. 

Summary. A moderately heavy to heavy, interlocked-grained in broad bands and 
medium-textured, dull reddish-brown or brown wood ; with abundant tyloses and high 
infiltration content and hence durable; similar to Shorea obtusa , Wall, but with 
narrower rays and less abundant metatracheal parenchyma; a valuable non-orna¬ 
mental constructional timber of the first class. 

Material. Godown, No. 766; Hand Specimen, source unknown, No. 404. 

Mechanical Properties. Wt. at 12 per cent, moisture content 56 lb. per c. ft. 
(Bengal), 50 lb. per c. ft. (C.P.), and 55 lb. per c. ft. (U.P.). Teak is an extremely 
strong timber; thus, taking 1 as an index figure for the transverse strength of 
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1-33; it has a higher modulus of elasticity than teak, 
while it is also about 100 per cent, harder than teak. Detailed information on the 
mechanical properties of sal are given in India Forest Memoirs , vol. ii, ii, of 1913. 
The following is a summary of results of the most recent tests carried out under 
Project I, by L. N. Seaman, at the Forest Research Institute, Dehra Dun. 


Locality in 
which timber 
was grown. 

Moisture , 
percentage 
of toeighi of 
oven dry wood. 

T Veight, lb. 
per c. ft, at 12*2 
per cent, moisture 
content. 

Shrinkage, 
percentage of 
size green. 

Transverse strength , in lb. per sq. in. 

Strength at 
elastic limit. 

Breaking 

strength. 

Modulus of 
elasticity or 
Young's modulus. 

Radial, j Tangential. 

Bengal 

12-2 

56 


10,090 

19,200 

2,434,000 

United Provinces 

13*0 

53 

4-2 I 8*8 

8,380 

15,000 

1,877,000 

Central Provinces 

9*2 

49 

4*0 | 8*4 

9,110 

15,690 

2,027,000 


Locality in 
which timber 
was grown. , 

! Impact 1 

bending 
j strength at 
elastic limit, in 
lb. per sg. in. 

Compression parallel to grain. 

Crushing at right 
angles to grain at 
elastic limit , in 
lb. per sq. in. 

Hardness , 
in lb. per 
impression. 

Shear, average 
of radial and 
tangential , in 
lb. per sq. in. 

At elastic 
limit , in lb. 
per sq. in. 

At breaking , 
in lb. per 
sq. in. 

Side. 

End. 

Bengal 

24,715 

6,305 

8,410 

1,725 

1,850 

1,720 

2,315 

United Provinces 

19,890 

4,775 

8,200 

1,900 

1,680 

1,650 

2,090 

Central Provinces 

1 21,220 

5,100 

8,225 

1,480 

1,555 

1,400 

1,580 


Seasoning. Sal timber seasons extremely slowly in the log and in the process 
is liable to split, warp, and develop surface cracks. The surface cracking is very 
characteristic; the cracks are anything from an inch to twelve inches in length, 
rarely join one another, but arranged in echelon, alternating in series and in a 
direction according to the interlocking of the grain. The external layers of sal 
timber give off their moisture somewhat rapidly, and during periods of humidity 
equally quickly re-absorb moisture from the air. Thus, a sal log which in May of 
one year contained 32-43 per cent, of moisture, in the following April, owing to 
a heavy fall of rain and a corresponding high air humidity, was found to contain 
40*60 per cent, of moisture. 

Sal in small sections dries out relatively quickly, thus wood specimens under 
observation dried out from an average of 36*25 per cent, moisture content to 
10 per cent, in fourteen months, the lowest being 7*80 per cent. Logs or large 
sections dry out very slowly, as will be seen from the following table : 




Records of moisture percentage of Sal logs. 



5 Aug. 1911. 

31 Oct. 1916. 

Logs under thatched roof, sides open. 

32*45 

19*72 

Logs under tin roof, sides open . 

32*45 

16*70 

Logs in open. 

Logs immersed in water for 32 months 
and seasoned on land, in open, for 4 

37*75 

32*44 

years and 6 months .... 

37*75 

31*10 

Note. The above are average figures for a number of logs. 


At the Gun Carriage Factory, Jubbalpore, it is estimated that 2\ in. to 4 in. 
planks take four to seven years to season, according to thickness. Seasoning 
experiments carried out in the Haldwani Division of the United Provinces and in 
the Singhbhum Division of Bihar and Orissa showed that seasoning in the log, 
either on land or immersed in water, followed by conversion and open stacking, 
gave the best results. The local builder favours putting green sal timber straight 
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into a building, as he is of opinion that it lasts better if so treated. The truth 
probably is that, owing to the very slow seasoning of this timber, he cannot 
afford to keep it sufficiently long to season it out. H. E. Kinns, wood technologist, 
Bareilly, states that kiln-seasoning of stock presents no difficulties. A consignment 
of quarter-sawn staves of 1J in. thickness of an initial moisture content of 57 per 
cent, was reduced to 8 per cent, moisture content in twenty-three days with very 
little degrade, the stock coming out in very fine condition. 

Disability and Adaptability to Treatment. Heartwood of this timber is 
extremely durable in exposed positions above ground, as also in the ground 
and under water, while the sap wood perishes rapidly. Then again, every record 
points to the fact that sal from the belt north of the Ganges, and especially hill- 
grown sal, is considerably more durable than that grown in the Central Provinces, 
Bihar and Orissa, and Madras. Individual instances of records of the durability 
of sal when placed under varying conditions are so numerous (See Ind. For, Mem 
vol. ii, pt. ii, 20-30) that it is only possible to mention a few striking examples. 
In Writers’ Buildings, Calcutta, may be seen sound sal floor-beams 70 years old. 
Another instance is that of the roofing of the District Court in Balaghat, C.P., where 
sal beams are sound after 50 years. The Superintending Engineer, 3rd Circle, 
U.P., states that, properly selected and protected sal will last from 60 to 100 years 
under cover. The station theatre, Cawnpore, was built in 1827 and dismantled 
in 1911. The door-frames were rotten, of the external doors and windows half were 
rotten, the rafters were decayed, while only a few of the beams were sound. All 
records point to a life of about 30-50 years for sal placed in the open, provided 
that the timber is painted and repainted at intervals. When sal piles are placed 
completely in the ground they last for many years. For instance, the piles placed 
under the Medical College, Calcutta, when opened for inspection after 40 years, 
were found to be quite sound. It has been found necessary to replace piles in 
wooden bridges after 50 years. Many records are available as to the life of sal 
sleepers; they vary very considerably, the average for Nepal or Hill-grown sal 
Aay be put at from 14 to 18 years, and that of Central Provinces and Bihar and 
Orissa at from 9 to 14 years. As stated elsewhere, the sapwood of sal deteriorates 
rapidly. As large numbers of sal posts containing sapwood are used, to preserve 
the sap experimental treatment has been carried out at the Forest Research 
Institute. The heartwood will only take a surface treatment of 2 to 3 lb. per c. ft.; 
sapwood on the other hand treats easily and will take up to 12 lb. of oil per c. ft. 
(Warr). 

Working Qualities. The wood is not easy to saw by hand. H. E. Kinns 
states that it is not at all difficult to machine or saw' either with a log, band or frame 
saw. A medium gauge of saw gives good results, with teeth gulleted to a medium 
depth and ground to a front rake of 25-30°. For machining, cutters should not be 
ground too fine, as the fibre is liable to pick up owing to its interlocked nature. 

Uses, Present and Prospective. Sal ranks with pyinkado, deodar and teak 
as the best sleeper wood in India. It is also a most valuable constructional timber, 
as beams, scantlings, floor boards, as posts in pent and flat-roofing, bressummers, 
battens, and verandah posts, as piles, for instance in the Head Works across the 
Chenab River at Merala in the Punjab. It is also used for bridging-timbers, canal 
crossing gates, levers to lock gates, in boat construction, for dugouts in Assam, 
frames, bottoms and foot boards of carriages and carts, and for the spokes, felloes, 
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iid hubs of wheels. The railways use sal for the bottoms of wagons, ashpit boards, 
turntables, buffers, brake blocks, ladders, hand-barrows, and tool handles. It was 
tried as an experiment in Calcutta as paving blocks and proved a failure, due to 
the excessive expansion of the blocks during periods of heavy rainfall. This 
length of wood paving was inspected during a heavy downpour, and the surface 
of the road had risen 18 in. in the centre. It is used for a variety of purposes such 
as ploughs, oil mills, dyeing vats in Cawnpore, beer vats, tent poles and pegs, 
ordnance wagon shafts and frames of carts, boxes, and has recently been tried in 
the Cawnpore mills for picking arms, for which purpose it was found very 
satisfactory. 

Shorea Tumbuggaia, Roxb. 

Syn. Vatica Tumbuggaia , Wight et Am. 

References. Gamble,Man.Ind.Timb.,81; Troup,Silv. Ind. Trees,i. 130; Brandis, 
Ind. Trees, 69; Foxw., Indo-Mal. Woods, 519; Boulger, Wood, 289. 

Vernacular Names. Mad. Tam. Cangu , Congo , tambugai , tambagum ; Tel. 
Thamba , googgilapa-karra , jalari. 

Habit and Distribution. A moderate-sized tree, 36 in. to 40 in. girth, with 
a straight bole up to 12 ft. in length. Troup states that it is found up to 6 ft. to 
7 ft. girth, but that such trees are rare. Its distribution is limited to the Cuddapah 
and Arcot districts of Madras, on the Papanasanam plateau, in Mogilipenta, in the 
Veligonda Hills, and in Chingleput. 

Supplies. The timber is only available in limited quantities in relatively small 
dimensions. 

General Characteristics of the Wood. Light greyish-brown with slightly 
darker streaks, turning dark reddish-brown with age, with light tangential lines 
(resin canals) at irregular intervals, somewhat lustrous when first exposed but 
soon becoming dull, working smooth with care, without characteristic odour or 
taste, heavy to very heavy (sp. gr. approx. 0*94), interlocked-grained in narrow 
bands, medium-textured. 

Structure of the Wood : 

Growth rings wanting, or scarcely distinct and 8-10 per inch. 

Vessels medium sized, those of the heartwood occluded with tyloses and appearing 
light brown punctate with the naked eye in the transverse section, exhibiting little or no 
variation in size indicative of seasonal increments, frequently with contiguous rays, 
forming relatively fine and usually interrupted vessel lines along the grain containing 
abundant tyloses, the majority solitary or paired, occasionally several grouped and then 
often accompanied by smaller vessels transitional between vessels and tracheids, quite 
evenly distributed, 2-10 per mm. 2 ; vessel segments 170 -430 ft long, medium thick-walled, 
truncate or abruptly tailed, the largest 150-200 p in diameter; perforations simple, 
horizontal or nearly so; pits leading to contiguous vessels small, oval to orbicular, with 
wide border and linear-lenticular orifice, occasionally confluent, the long diameter 3-6 /a; 
pits leading to contiguous rays several to each ray cell, rounded and variable in shape, 
with broad orifice with or without narrow semi-border; tyloses abundant, occluding all 
vessels in the heartwood. 

Tracheids abundant, paratracheal, intermingled with parenchyma and difficult to 
distinguish in the transverse section, 270-345 ft long, 30-43 ft in diameter, with numerous 
small, oval or orbicular pits. 
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Parenchyma para tracheal, paratracheal-zonate, metatracheal, and surrounding all 
resin canals, in cambiform rows of usually 4 units along the grain; (a) paratracheal 
parenchyma abundant, intermingled with tracheids and forming a 1-several seriate 
sheath or tract about the vessels and the vessel groups which is sometimes interrupted 
by rays and fibres contiguous to the vessel, frequently with lateral, several seriate, ragged 
extensions which are confluent with adjacent rays or unite with extensions from neigh¬ 
bouring vessels as (b) paratracheal-zonate parenchyma but never form distinct con¬ 
centric bands; maximum diameter of 'a' and ‘b’ parenchyma 27-40 /a; (c) metatracheal 
parenchyma very abundant, for the most part in irregularly 1-5 seriate, tangential lines 
which generally connect rays, in part scattered; cells generally tangentially flattened, 
the long diameter 30-40 j u \ (d) parenchyma surrounding the resin canals forming 9-12 
seriate, concentric hands which occur at irregular and close or distant intervals and 
extend long distances tangentially; cells arranged in radial rows, generally tangentially 
flattened, the long diameter 30-37 fx; gummy infiltration abundant, lemon yellow; 
crystals and starch deposits not observed. 

Fibres libriform, medium fine, rounded in the transverse section and not aligned in 
radial rows, forming extensive tracts between the vessels and the rays abundantly 
besprinkled with metatracheal parenchyma, non-gelatinous, non-septate, 490-1,540 fx 
long, 18-30 jx in diameter; walls 7-13 fx thick; inter-fibre pits simple, minute, with slit¬ 
like, nearly vertical orifices; infiltration not observed. 

Fays not distinct with the naked eye, medium fine, medium close (5-7 per mm.), 
of the same colour as the background f orming an inconspicuous fleck on the radial surface, 
1-6 (mostly 4-5) seriate, nearly homogeneous, the largest 60-80 fx wide and 20 plus cells 
and 450 plus \x high; pits leading to contiguous vessels vseveral to each cell, rounded and 
variable in shape, with broad orifice with or without narrow border; infiltration abundant, 
lemon yellow; crystals and starch deposits not observed. 

Resin canals present, longitudinal, embedded in i>arenchyma, solitary or 2-3 con¬ 
tiguous, zonate in uniseriate tangential rows at irregular and close or distant intervals, 
appearing as white lines with the naked eye that extend relatively long distances trans¬ 
versely and for indefinite distances along the grain; epithelium forming a single layer; 
canal orifices rounded, variable in size, the widest approximately 100-150 ju in diameter; 
contents white. 

Summary . A heavy to very heavy, interlocked-grained and medium-textured, 
greyish-brown to dark reddish-brown wood; similar to ‘sal’but harder and heavier; a 
non-ornamental timber of the third class. 

Material . Gamble Specimen, No. 6075; Hand Specimen, source unknown, No. 1146. 

Mechanical Properties. Wt. at 12 per cent, moisture content 60 lb. per c. ft. 
Gamble, quoting Baker, gives P = 902 to 996 and Skinner as having found 952. 
It is therefore a strong timber; it is also hard. 

Seasoning. It is difficult to season, as it is liable to warp and crack. Locally 
water-seasoning is in common practice. 

Durability and Adaptability to Treatment. It is a very durable timber, 
immune to insect attack and much prized on that account in Cuddapah. 

Working Qualities. It is said to be more easy to saw when dry than in a green 
state, while the reverse is the case with sal. It machines well, but requires care to 
bring it to a smooth surface, due to the interlocked nature of the fibre. 

Uses, Present and Prospective. The timber is much prized for construction, 
especially as beams, posts, and for door frames, but it is not often used as planking. 
Though very hard, it is suitable for turnery, being a closer and more even-grained 
timber than other species of Shorea . 
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Shorea obtusa, Wall. 

REFERENCES, Gamble, Man. Ind. Tiinb., 82; Rodger, For. Pro. Burm., 6; Tees dale, 
Seasoning Burm. Tirnb., 11; Brandis, Ind. Trees, 69; Kanehira, Anat. Notes Ind. Woods, 
4 ; Troup, Silv. Ind. Trees, i. 132 ; Troup, Ind. Woods and Uses, 242; Foxw., Indo-Mal. 
Woods, 424, 518; Boulger, Wood, 289. 

Trade and Vernacular Names. Thitya or Burma Sal. Vern. Burm. 
Thitya ; Sh. Mai-nye , mai-ngye maPhok-pha ; Kc. Masd. 

Habit and Distribution. A tall tree, 80 ft. in height or more with a 
girth of 10 ft. and over (Troup). Rodger states that squares of 30 ft. x 12 in. x 
12 in. are readily procurable. Found in the Chindwin and Ruby Mines, south¬ 
ward in the Pegu Yomas, and commonly associated with Dipterocarpus tuber - 
oulatus and Pentacme suavis in the ‘Indaing’ type of forest. Common in the 
Pyinmana, Toungoo, West Salween, and Shwegyin Divisions; it is also mentioned 
in the Working Plans as occurring in Tharrawaddy. 

Supplies. From a commercial point of view, the timber of S. obtusa is classed 
with that of P. suavis , and they are commonly known on the market as ‘thitya- 
ingyin 5 . To give any idea of the quantities available necessitates classing the two 
timbers together. The total quantity of Shorea obtusa and Pentacme suavis 
timber extracted in 1922-3 was 13,161 tons from Reserved Forests and 16,501 
tons from Unclassed Forests, or a total of 20,662 tons. 

General Characteristics of the Wood. Sapwood pale brownish-white, 
narrow, perishable; heartwood brown, turning to dark brown or dark reddish- 
brown, often with darker markings, with light tangential lines (resin canals) at 
irregular intervals; dull, working quite smooth, without characteristic odour or 
taste, very heavy (sp. gr. approx. 1*05), interlocked-grained in narrow bands, 
even and medium-textured. 

Structure of the Wood : 

Orotath rings absent or scarcely distinct; when present, delimited by a band of fibrous 
tissue in the out.er portion of the ring quite free of vessels, 7-9 per inch. 

Vessels large to medium sized, those of the heartw r ood occluded with tyloses and 
appearing light brown punctate with the naked ©ye in the transverse section, exhibiting 
little or no variation in size indicative of seasonal increments, frequently with contiguous 
rays, forming relatively fine vessel lines along the grain occluded with tyloses, the 
majority solitary or paired, occasionally several contiguous, quite evenly distributed 
except in the extreme outer portion of the ring, 2-9 (mostly 4-7) per mm. 2 ; vessel seg¬ 
ments short (200-435 p), thick-walled, truncate or abruptly short-tailed, the largest 200- 
250 /a in diameter; perforations simple, horizontal or nearly so; inter-vessel pits numerous, 
small, oval to orbicular, with wude border and linear-lenticular orifice, occasionally 
confluent, the long diameter 4-7 p ; pits leading to contiguous rays several to each ray 
cell, rounded and variable in shape, with broad orifice with .or without narrow semi¬ 
border ; tyloses very abundant, occluding all vessels in the heartwood, medium thick- 
walled, with simple pits. 

Tracheids sparse, paratraeheal, intermingled with parenchyma and difficult to 
distinguish in the transverse section, 310-560 p long, peripherally flattened about the 
vessel, 30-40 p in diameter, with numerous, small, oval or orbicular pits. 

Parenchyma paratraeheal, paratracheal-zonate, metatracheal, and surrounding all 
resin canals, in cambiform rows of usually 4 units along the grain which are sometimes 
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cled further into locules containing solitary crystals; (a) paratracheal parenchyma 
abundant, intermingled with tracheids and forming a several-seriate sheath or ragged 
tract about the vessels or vessel groups which is interrupted by rays or rarely by fibres 
contiguous to the vessel, frequently with several to many seriate, ragged, lateral exten¬ 
sions 'which are confluent with adjacent rays or unite with extensions from neighbouring 
vessels as ( b) paratracheal-zonate parenchyma but never form concentric bands; 
maximum diameter of ‘a’ and ‘b’ parenchyma 25-40 \x ; (c) metatracheal parenchyma 
very abundant, scattered and in short, tangential, usually uniseriate rows which end 
blindly or unite wood rays; cells generally angular and tangentially flattened, the long 
diameter 23-33 p ; (d) parenchyma surrounding resin canals forming 6-8 seriate, con¬ 
centric bands which occur at irregular and often distant intervals and extend long 
distances tangentially; cells arranged in radial rows, generally tangentially flattened, 
the long diameter 20-27 p ; gummy infiltration copious, dark reddish-brown; crystals 
frequent in the marginal cells of the ‘a’, and in the ‘b’ and V parenchyma; starch 
deposits not observed. 

Fibres libriform, fine, rounded in the transverse section and not aligned in radial 
rows, forming broad tracts between the vessels and the rays copiously besprinkled with 
metatracheal parenchyma, non-gelatinous, non-septate, 470-2,020 p long, 15-20 p in 
diameter; walls 6-8 p thick; inter-fibre pits simple, minute, with slit-like, nearly vertical 
orifice; lumina frequently plugged with reddish-brown gummy infiltration. 

Bays not visible with the naked eye, fine, medium close (5-7 per mm.), separated 
by 5-15 fibres, of the same colour as the background forming an inconspicuous fleck on 
the radial surface, 1-6 (mostly 3-5) seriate, nearly homogeneous, the largest 80-110 p 
wide and 22 plus cells and 600 plus p high; pits leading to contiguous vessels several to 
each ray cell, rounded and variable in shape, with broad orifice with or without narrow 
semi-border; reddish-brown gummy infiltration copious in the ray cells ; crystals wanting; 
starch deposits not observed. 

Besin canals present, longitudinal, embedded in parenchyma, solitary or 2-several 
contiguous, zonate in uniseriate tangential rows at irregular and often distant intervals, 
appearing as light lines wdth the naked eye that extend relatively long distances trans¬ 
versely and for indefinite distances along the grain; epithelium forming a single layer, 
thin-walled, the cells arching into the canal cavity; canal orifices rounded, variable in 
siie, with maximum diameter of approximately 100-125 p; contents white. 

Summary. A very heavy, interlocked-grained and medium-textured, dark reddish- 
brown or brown wood; with abundant tyloses and high infiltration content, and hence 
durable; resembles sal but possesses broader wood rays and more abundant meta¬ 
tracheal parenchyma; a non-ornamental construction timber of the first class. 

Material . Gamble Specimen, No. 555; Hand Specimen, source unknown, No. 576. 


Mechanical Properties. Wt. at 12 per cent, moisture content 60 to 67 lb. 
per c. ft. The timber is strong and heavy, having a transverse strength about 
60 per cent, above that of teak, which timber it surpasses in all strength values. 
The accompanying table presents results obtained at the Forest Research Institute, 
Dehra Dun, by L. N. Seaman, from timber tested by standard methods : 


Moisture , 

Weighty lb. 
per c. ft. at 10 6 
per cent, m-oisture 
content. 

Shrinkage , 
percentage of 
size green. 

Transverse strength , in lb. per sq. in. 

percentage 
of weight of 
oven dry wood. 

Strength at 
elastic limit. 

Breaking 

Modulus of 
elasticity or 
Young's modulus. 

Radial . 

Tangential. 

strength. 

10*6 

64 

5-4 

9-7 

14,040 

22,955 

2,816,000 
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Impact 

bending 
strength at 
elastic limit , in 
lb. per sq. in . 

Compr ession parallel to grain. 

Crushing at right 
angles to grain at 
elastic limit y in 
lb. per sq. in. 

Hardness , 
in lb. per 
impression. 

Shear , average 
of radial and 
tangential, in 
lb. per sq. in. 

At elastic, 
limit , in lb. 
per sg. in. 

At breaking, 
in lb. per 
sq. in. 

Side. 

| End. I 

25,265 

7,400 

11,010 

2,675 

2,120 

1,580 | 

2,085 


Tested under Project 1 (kiln dry). 


Seasoning. L. Y. Teesdale, in his notes on seasoning Burmese timbers, 
classes ‘thitya’ as a very slow-drying wood of a refractory character. It is liable 
to surface cracking but not to a marked degree, the cracks being fine, numerous, 
and fairly straight. It is rather more liable to end-splitting of a serious nature 
than sal, but is in many ways a superior timber to that species. L. V. Teesdale 
estimates the drying period necessary in kilns to reduce 1 in. planking from 50 
per cent, to 15 per cent, of moisture to be 30 days. To reduce it to 8 per cent, 
requires 40 days. 

Durability and Adaptability to Treatment. The timber is extremely 
durable, and lasts as a sleeper in an untreated state at least fifteen years. It is also 
durable in contact with the ground or in water. J. Warr states that, if the 
heartwood is treated under pressure, penetration i 3 only superficial, amounting 
to about 1 lb. per c. ft. 

Working Qualities. It resembles sal, but is not nearly so coarse a timber. 
Very hard, should be sawn green; working with difficulty to a really smooth surface. 

Uses, Present and Prospective. Primarily used for construction, bridges, 
piles, and is a really valuable sleeper wood. It is used locally for a variety of pur¬ 
poses, such as boat building, canoes, carts, wells, tool handles, ploughs, and rough 
furniture. 

Shorea Talura, Roxb. 

Syn. S. laccifera, Heyne; Vatica laccifera, Wight 

References. Gamble, Man. Tnd. Timb., 82; Talbot, For. FI. Bom., i. 110; Brandis, 
Ind. Trees, 70; Troup, Silv. Ind. Trees, i. 133; Troup, Ind. Woods and Uses, 243; Foxw., 
Indo-Mal. Woods, 519; Boulger, Wood, 282. 

Vernacular Names. Mad. Kan. Jhall mam; Tam. Talura, talari ; Tel. Jalari; 
Coorg. Jala; Mysore, Jhallanda. 

Habit and Distribution. A tall tree, up to 80-90 ft. in height and attaining 
8 ft. or over in girth; it grows both in dry localities as a smaller tree and scattered 
as a larger tree in the moist deciduous and evergreen forests of the West Coast. 
Found in the Sirsi taluka of the Kanara forests in the Bombay Presidency, in the 
South Deccan Districts of Madras, Cuddapah, Arcot, Anantapur up to 3,000 ft., 
in Coorg, Mysore, Malabar, Coimbatore, and Madura. Troup says that it is hardly 
gregarious but is often found in patches. 

Supplies. Supplies moderate; due to its scattered nature the out-turn from 
one locality cannot be large. 

General Characteristics of the Wood. Pale olive-yellow to yellowish- or 
greyish-brown, turning darker on exposure, with a small, false, reddish-brown 
heartwood, with light tangential lines (resin canals) at irregular intervals; lustrous 
when first exposed but soon becoming dull, working smooth with care, without 
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characteristic odour or taste, moderately heavy to heavy (sp. gr. approx. 0-76), 
hard, fairly straight to deeply interlocked-grained, even and medium coarse- 
textured. 

Structure of the Wood : 

Growth rings wanting or scarcely distinct and approximately 5-10 per inch. 

Vessels large to medium sized, the orifices of the largest scarcely visible with the 
naked eye, open or plugged with tyloses, exhibiting little or no variation to conform to 
seasonal increments, frequently with contiguous rays, forming relatively fine and usually 
interrupted vessel lines along the grain containing sparse deposits of tyloses, the majority 
solitary or paired, occasionally 3-5 contiguous, quite evenly distributed, 2-8 per mm. 2 ; 
vessel segments 285-500 y, long, medium thick-walled, truncate or abruptly short-tailed,' 
the largest 175-225 p. in diameter; perforations simple, horizontal or nearly so; pits 
leading to contiguous vessels small, oval to orbicular, with wide border and linear- 
lenticular orifice, occasionally confluent, the long diameter 3-4 pits leading to con¬ 
tiguous rays several to each ray cell, rounded and variable in shape, with broad orifice 
with or without narrow' semi-border; tyloses sparse to relatively abundant. 

Tracheids abundant, paratracheal, intermingled with parenchyma and difficult to 
distinguish in the transverse section, 450-560 y. long, 30^3 y. in diameter, with numerous, 
small, oval or orbicular pits. 

Parenchyma paratracheal, paratracheal-zonate, metatracheal, and surrounding all 
resin canals, in cambiform rows of usually 4 units along the grain; (a) paratracheal 
parenchyma abundant, intermingled with tracheids and forming a 1-several seriate 
sheath or ragged tract about the vessels or vessel groups which is sometimes interrupted 
by rays and fibres contiguous to the vessel, frequently with lateral, several-seriate, 
ragged extensions which are confluent with adjacent rays or unite with extensions from 
neighbouring vessels as (6) paratraeheal-zonate parenchyma, but never form distinct 
concentric bands; maximum diameter of ‘a’ and ‘b’ parenchyma 30-43 pi; (c) meta¬ 
tracheal parenchyma very abundant and forming an appreciable volume of the wood, 
for the most part in uneven, 1—4 seriate, tangential lines joining wood rays, in part 
scattered; cells generally tangentially flattened, the long diameter 30-40 y ; (d) parenchyma 
surrounding the resin canals forming 7-9 seriate, concentric bands which occur 
at irregular and often distant intervals and extend long distances tangentially; cells 
arranged in radial rows, generally tangentially flattened, the long diameter 30-37 pi; 
gummy infiltration very scanty, pale yellow; crystals and starch deposits not 
observed. 

Fibres semi-libriform, medium fine, rounded in the transverse section and not aligned 
m radial rows, forming extensive tracts between the vessels and the rays copiously 
besprinkled with metatracheal parenchyma, non-gelatinous, non-septate, 840-2,060 y 
long, 20-26 y in diameter; walls 5-7 y thick; inter-fibre pits simple, minute, with slit-like, 
nearly vertical orifices; infiltration not observed. 

Bays not visible with the naked eye, medium fine, medium close (5-7 per mm.), of 
the same colour as the background forming an inconspicuous fleck on the radial surface, 
1-6 (mostly 4-5) seriate, nearly homogeneous, the largest 60-85 y wide and 20 plus cells 
and 500 plus y high; pits leading to contiguous vessels several to each cell, rounded and 
variable in shape, with broad orifice with or without narrow border; infiltration sparse, 
lemon-yellow. 

Resin canals present, longitudinal, embedded in parenchyma, solitary or 2-3 con¬ 
tiguous, zonate in uniseriate tangential rows at irregular and often wide intervals, 
appearing as white lines with the naked eye that extend relatively long distances trans¬ 
versely and for indefinite distances along the grain; epithelium forming a single layer; 
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canal orifices rounded, variable in size, the widest approximately 100-150 jjl in diameter, 
contents white. 

Summary. A moderately heavy to heavy, usually interlocked-grained and medium 
coarse-textured, pale olive-yellow or yellowish-brown wood; distinguishable from the 
other Shorea timbers herein described through colour; anatomically it closely approaches 
S. Tumbuggaia , Roxb., but is slightly coarser-textured and possesses fewer tyloses; a 
non-ornamental timber of the third class. 

Material. Gamble Specimen, No. 6185; Hand Specimen, source unknown, No. 794. 

Mechanical Properties. Wt. at 12 per cent, moisture content 48 lb. per c. ft. 
A moderately strong timber; strength tests carried out by W. L. Kann gave the 
following results: 


Transverse strength, in lb. per sq . in, 

Crushing parallel 
to grain , in lb. 
per sq. in. 

Breaking strength. 

Modulus of elasticity 
or Young's modulus. 

11,400 

1,590,000 

8,065 


Seasoning and Durability. The timber is not refractory to season, it is said 
to be durable when used for mining purposes. 

Working Qualities. Very hard, and working to a hard, smooth surface. 

Uses, Present and Prospective. The primary use of this timber is for 
construction, for which purpose it is in great request in the S. Deccan and N. 
Kanara. Troup states that it is used for shafts. It is used in the Kolar Goldfields 
for shaft work (II. M. A. Cooke). 

Shorea assarnica, Dyer. 

References. Gamble, Man. Ind. Timb., 83; Brandis, Ind. Trees, 70; Kanehira, 
Anat. Notes Ind. Woods, 3; Troup, Silv. Ind. Trees, i. 133; Troup, Ind. Woods and Uses, 
241; Foxw., Indo-Mai. Woods, 516. 

Vernacular Names. Ass. Makai . 

Habit and Distribution. A very large tree, with a fine straight stem. Four 
felled trees, which we measured on first entering the Jaipur Reserve in the Lakhim- 
pur Division of Assam, were 79*8 ft. to the first branch, with an average girth of 
11 ft. \ in., 4£ ft. from the butt. A * Makai ’ forest is a fine sight, the ground being 
well stocked with fine, straight, tall stems. The tree is found in Upper Assam, 
chiefly in the Lakhimpur Division, on the North Bank, along the foothills in the 
Naga country of the Sibsagar Division and in Upper Burma, especially in the upper 
Meza Valley. It also occurs in Lower Burma and Tenasserim. 

Supplies. It forms nearly pure forests in restricted areas, as for instance in the 
Jaipur Reserve of Lakhimpur, from which locality the estimated out-turn is 
500 tons per annum. Rodger writes that very fine stems are to be found in 
Upper Burma. 

General Characteristics of the Wood. Light tawny grey to light brown, 
with white tangential lines (resin canals) at very wide and irregular intervals, 
lustrous, with somewhat rough feel, without characteristic odour or taste, light 
to moderately heavy (sp. gr. approx. 0*49), fairly straight-grained, even and coarse- 
textured. 
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Strxjctxtre of the Wood : 

Growth rings wanting or scarcely distinct and approximately 7 per inch. 

Vessels very large to large, the orifices of the larger appearing as pin-pricks with 
the naked eye, exhibiting no variation in size to indicate seasonal zones, open for the 
most part, frequently with contiguous rays, forming broad, conspicuous, straight vessel 
lines along the grain containing sparse clumps of tyloses, the majority solitary, less 
commonly radially paired or several contiguous, rather distant but fairly evenly dis¬ 
tributed, 4-9 per mm. 2 ; vessel segments 350-645 p long, thin-walled, truncate or abruptly 
short-tailed, the largest 260-290 p in diameter; perforations simple, horizontal or nearly 
so; pits leading to contiguous vessels numerous, oval to elliptical, with linear-lenticular, 
horizontally aligned orifice and rather narrow border, occasionally confluent, the long 
diameter 7-10 p; pits leading to contiguous rays in part- lenticular and semi-bordered, 
in. part wimple and rounded, several to each ray cell; tyloses sparse, occasionally plugging 
the vessels. 

Tracheids abundant, paratracheal. intermingled with parenchyma and usually 
peripherally flattened about the vessels, 490-800 p long, 25-55 p in diameter, with 
numerous, oval or elliptical, horizontally orientated pits. 

Parenchyma paratracheal, paratracheal-zonate, metatracheal, and surrounding all 
resin canals, in cambiform rows along the grain which are frequently of 4 units; (a) para¬ 
tracheal parenchyma abundant, intermingled with tracheids and forming (with the 
tracheids) a several-layered sheath or tract about the vessels or vessel groups, frequently 
with tangential extensions which unite with the wood rays or join with those from 
other vessels as ( b) paratracheal-zonate parenchyma but never form concentric 
bands; cells of ‘a’ parenchyma contiguous to the vessels peripherally flattened, the 
long diameter 40-50 p; cells further removed from the vessels (‘a’ or ‘ b’ parenchyma) 
rounded or angled, the maximum diameter 30-40 p; (c) metatracheal parenchyma 
extremely sparse, restricted to solitary cells or very rarely several cells contiguous 
in a short tangential row; dimensions comparable to those of the c b’ parenchyma; 
(d) parenchyma surrounding resin canals forming short, 8-12 seriate, tangential bands 
which appear at very distant and irregular intervals; the canals are often lacking in 
fairly large pieces of the wood; cells arranged in radial rows, the maximum diameter 
20^30 p; infiltration scanty in all types of parenchyma; crystals wanting; starch 
deposits not observed. 

Fibres non-libriform, medium coarse, more or less rounded in the transverse section 
and arranged in radial rows, forming extensive tracts between the vessels and the rays 
containing but little metatracheal parenchyma, non-gelatinous, non-eeptate, 800-1,820 p 
long, 23-30 p in diameter; walls 3-5 p thick; inter-fibre pits simple, the orifice slit-like 
and steeply oblique, largely confined to the radial walls. 

Pays scarcely visible with the naked eye, medium fine, rather distant (4-6 per mm.), 
separated by 5-15 rows of fibres, of the same colour as the background but forming a 
conspicuous fleck on the radial surface, 1-5 (mostly 4) seriate, heterogeneous, the largest 
50-65 p wide and 35 plus cells and 775 plus p high; pits leading to contiguous rays several 
to each cell, in part lenticular and semi-bordered, in part simple and rounded; individual 
ray cells visible with a hand-lens (10 X) on the radial surface; gummy infiltration scanty, 
light yellowish-brown; crystals wanting; starch deposits present near the bark. 

Ripple marks absent but the rays exhibiting a tendency toward the storied condition. 

Resin canals sporadic, longitudinal, embedded in parenchyma, zonate in uniseriate 
tangential rows at distant and irregular intervals, appearing to the naked eye as white 
lines that extend relatively short distances transversely and for indefinite distances along 
the grain; epithelium forming a single layer, the cells arching into the canal cavity; 
canal orifices small, angular and variable in size, the largest with maximum diameter of 
50-70 p; contents w hite. 
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Summary . A light to moderately heavy, moderately hard, fairly straight-grained 
and coarse-textured, light tawny grey or light brown wood; longitudinal resin canals 
sporadic, in short tangential ares at wide intervals; this timber belongs to the group of 
softer, lighter species of Shorea , but the pronounced interlocked-grain which features 
many of these, and to which the ‘roe figure 5 prized in ornamental and furniture woods is 
traceable, is lacking; a timber of the second class. 

Material . Gamble Specimens, Nos. 5847, 5982. 

Mechanical Properties. Wt. at 12 per cent, moisture content 36 lb. per c. ft. 
The timber is strong and very similar to teak in hardness. Tests carried out by 
L. N. Seaman gave the following results: 


Moisture 

Weight, lb . 
per c. ft. at 20-1 
per cent, moisture 
content. 

Transverse strength , in 
lb. per sq. in. 

'percentage 
of weight of 
oven dry wood. 

Breaking 

strength. 

Mod ulus of 
elasticity or 
Young's modulus. 

20*1 

39 

9,630 

1,462,000 


Compression parallel 
to grain 
at breaking , in 
lb. per sq. in. 

Crushing at right 
angles to gram at 
elast ic in 

lb. per sq. in. 

Hardness , in lb. per 
impression. 

Side. 

End. 

4,895 

735 

815 

960 


A special series of tests carried out by L. N. Seaman, at the Forest Research 
Institute, Dehra Dun, to ascertain the strength of this timber with respect to 
its use as sleepers, gave the following results: 


Condition of 
sleepers. 

Moisture. 

£ 

{‘re- 

bare. 

> 'pike-pulling 

E. L., 

in lb. 

1. 

M. L. f 

in lb. 

i 

Compression 
perpendicular 
to grain , in lb. 

Side 

hardness, 
in lb. 

Remarks. 

Untreated. 

202 

1 in. 

2,464 

3,879. 

735 

815 


Treated. 

— 

i in. 

1,895 

3,020 

780 

835 

0-7 lb. of creo¬ 
sote per c. ft. 


Note: E. L. — Elastio limit; M, L.~ Maximum load. 

Seasoning. The timber seasons well and, though liable to surface cracking, it 
is not so liable to this defect as other Shoreas. Two hundred sleepers, sent to 
Dehra Dun for treatment, seasoned well with virtually no rejections. Sleepers 
containing the heart do not split more than others, so that in drawing up specifica¬ 
tions, this point needs no special reference. 

Durability and Adaptability to Treatment. The timber lasts fairly well 
under cover, but not so well in the open. It is not sufficiently durable to be used 
as sleepers in an untreated state. TVo hundred sleepers treated at the Forest 
Research Institute, as an experiment, resulted in an absorption of 6-7 lb. per c. ft., 
with an end penetration of 12 in. and uniform side penetration of upwards of 
\ in. The sapwood w r as completely impregnated (J. Warx*). 
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Working Qualities. Fairly easy to saw and works up to a fair surface, being 
less coarse than sal timber. 

Uses, Present and Prospective. It is sawn in large quantities by the North 
Assam mills into beams, boards, planks, and scantlings, and sent down country for 
sale to Dacca and Goalpara. It is used for construction, bridge planks, dugouts, 
canoes, and furniture, and should yield a most reliable sleeper after treatment. 
The timber is used to a limited extent for tea boxes. 


PARASHOREA, Kurz 

References. Brandis, Ind. Trees, 70; Heyne, Nutt. Planten, 2 Druk, ii. 1126; 
Ridley, FI. Mai. Penin., i. 234; Foxw., Timb. Br. N. Bor., 20-42; Brown, Min. Prod. 
Phil. For., ii. 52; Foxw., Indo-Mal. Woods, 511, 516; Reyes, Phil. Dipteroearps, Phil. 
Jour. Sci. xxii, Sec. C, No. 3,294; Selin.. Com. Woods Phil., 167; Whitford, For. Phil., ii. 
63, 64; Engier u. Prantl, 2 AufL, xxi. 262. 

Size and General Distribution. The genus Parashorea comprises but 4 
species of large trees, 1 in Sumatra, 2 in the Philippine Islands, and Parashorea 
stellata , Kurz, a native of Burma, the Malay Peninsula, and Cochin China. 
Timber Species. 1 . P. stellata , Kurz. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 


Parashorea stellata, Kurz 
Syn. Shorea stellata , Dyer 

References. Gamble, Man. Ind. Timb.,83; Rodger, For. Pro. Burm., 7; Teesdale, 
Seasoning Burm. Timb., 11; Brandis, Ind. Trees, 70; Troup, Silv. Ind. Trees, i. 134; 
Troup, Ind. Woods and Uses, 204; Foxw., Com. Timb. Trees, Mai. Penin., 63, 72; Foxw. 
Com. Woods Mai. Penin., 70; Heyne, Nutt. Planten, 2 Druk, ii. 1126; Lecomte, Bois 
Indo-Ch., 113; Foxw., Indo-Mal. Woods, 516; Howard, Timb. World, 207. 

Trade and Vernacular Names. Tavoy wood. Vekn. Burm. Kauiujhmu , 
thingadu ; Kn. Kawthu, kawwa , Jcabba ; S. Tenasserim, Kadut , kadutni , kadutpyu . 

Habit and Distribution. A very large tree, with a long, straight, cylindrical 
stem. Rodger states that stems 12 ft. in girth and 60 ft. bole are common. 
Found in Lower Burma, especially in Martaban, Tenasserim, i.e. in Tavoy and 
Mergui. 

Supplies. The timber is available in commercial quantities and, according to 
Rodger, 1,000 tons or more are annually available, in squares with 20 in. sides 
and 60 ft. in length. Another very large and similar tree, also thought to be a 
Parashorea , is found and extracted with P. stellata . The supplies available of these 
two species meet the local demands and a large surplus is available for export. 

General Characteristics of the Wood. Pale roseate to light yellowish- or 
reddish-brown, rather lustrous when first exposed, with rather rough feel, without 
characteristic odour or taste, moderately heavy (sp. gr. approx. 0*76), broadly 
and shallowly interlocked-grained, even and very coarse-textured. 
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Structure of the Wood : 
Growth rings not distinct. 


Vessels very large to large, the orifices plainly visible with the naked eye, exhibiting 
no variation in size to indicate growth rings, open for the most part, frequently with 
contiguous rays, forming broad, conspicuous, close vessel lines along the grain containing 
sparse deposits of tyloses, solitary, radially paired, or in groups (usually radially aligned) 
of 3-5, quite close and evenly distributed, 2-7 per mm. 2 ; vessel segments 325-590 /x long, 
thin-walled, truncate or abruptly tailed, the largest 270-330 /x in diameter; perforations 
simple, horizontal or nearly so; pits leading to contiguous vessels numerous, oval to 
elliptical, with fairly wide border and linear-lenticular orifice, frequently confluent, the 
long diameter 7-11 p; pits leading to contiguous rays several to each ray cell, rounded 
or lenticular, simple or with narrow semi-border; tyloses sparse, thin-walled, arising 
laterally from arcuate rays contiguous to the vessel. 

Tracheids sparse, paratracheal, intermingled with parenchyma and usually peri¬ 
pherally flattened about the vessels, 410-630 fi long, 30-50 /x in diameter, copiously 
pitted with oval or elliptical, horizontally orientated pits. 

Parenchyma very abundant, paratracheal, paratracheal-zonate, metatracheal, and 
surrounding all resin canals, in cambiform rows of 4-8 (mostly 4) units along the grain 
or further divided into series of locules (metatracheal parenchyma) containing solitary 
crystals; (a) paratracheal parenchyma forming a 1-several seriate sheath or ragged tract 
about the vessel or vessel groups which is interrupted by rays and occasionally by fibres 
contiguous to the vessel, frequently with several seriate tangential extensions which end 
blindly or unite with those from other vessels as (6) paratracheal-zonate parenchyma to 
form short, tangential bands embracing several vessels; cells contiguous to the vessels 
peripherally flattened, the maximum long diameter 65-70 /x; cells more remote from the 
vessels ( c a’ or ‘ b’ parenchyma) squarish or oval, the maximum long diameter approxi¬ 
mately 25-35 p; (c) metatracheal parenchyma scattered and in short, tangential, usually 
uniseriate rows which occasionally connect rays; cells comparable to the 4 b ? parenchyma 
in dimensions; (d) parenchyma surrounding the resin canals in 2-8 seriate tangential 
bands which extend for some distance across the rays, appear at irregular intervals, and 
contain a uniseriate row of longitudinal resin canals; cells of ‘d’ parenchyma arranged 
in radial rows, squarish or tangentially flattened, the maximum diameter 20-30 p ; 
infiltration sparse to abundant, pale brownish-yellow ; crystals frequent in the V 
parenchyma, in catenate series along the grain; starch deposits occasional in the wood 
near the bark. 

Fibres semi-libriform to libriform, rather fine, rounded in the transverse section and 
more or less definitely aligned in radial rows, forming tracts between the vessels and the 
rays which are copiously besprinkled with metatracheal parenchyma, noil-septate, non- 
gelatinous, 1,000-1,925 /x long, 15-20 u in diameter; walls 5-8 fi in thickness; inter-fibre 
pits simple, minute, the slit-like orifice nearly vertical. 

Rays fine but plainly visible with the naked eye, rather distant (5-6 per mm.), 
somewhat darker than the background forming a low, fairly conspicuous fleck on the 
radial surface, 1-6 (mostly 4-5) seriate, heterogeneous, the largest 75-90 /x wide and 
50 plus cells and 950 plus /x high; pits leading to contiguous rays several to each cell, • 
rounded or lenticular, simple or with narrow* semi-border; gummy infiltration abundant, 
pale brownish-yellow; crystals wanting; starch deposits occasional in the w ood near 
the bark. 

Resin canals present, longitudinal, embedded in parenchyma, solitary or 2-several 
contiguous, in uniseriate tangential rows at irregular intervals which extend some 
distance transversely, of indefinite length along the grain; epithelium forming a single 
layer, the cells arching into the canal cavity; canal orifices angular or rounded, variable 
in size, the largest approximately 50-90 /x in diameter; contents white (solidified). 
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Summary . A moderately heavy, moderately hard, broadly and shallowly interlocked- 
grained, even- and coarsc-textured, roseate, light-yellowish or reddish-brown wood; 
lighter in colour and weight than Diplerocarpus wood, and resembling superficially some 
of the lighter species of Shorea ; should treat readily with preservative because of its 
porous character; a promising ornamental timber of the third class. 

Material. Gamble Specimen, No. 6324; Hand Specimen. Kaunghmu, Burma. 

Mechanical Properties. Wt. at 12 per cent, moisture content 49 lb. per c. ft. 
No strength figures are as yet available: it is, however, a strong and fairly hard 
timber. 

Seasoning. L. V. Teesdate states that it is a moderately refractory timber to 
season, that it is slow drying, subject to stain, and somewhat liable to warp and 
twist. To kiln-season inch planking from 50 per cent, to 15 per cent, moisture takes 
thirty days, and to 8 per cent., forty days. He further states that kiln-seasoning 
considerably increases the beauty of the timber, as the contrast in colour is en¬ 
hanced, the lighter streaks remaining unchanged, while the darker streaks become 
a darker, rich golden brown. 

Durability and Adaptability to Treatment. The timber is moderately 
durable in exposed positions, and durable under cover and in contact with water. 
It has so far never been antisepticallv treated, but should be experimented upon 
as soon as possible with a view to testing it for sleepers. (See remarks under 
■Summary’.) 

Working Qualities. The timber saw r s and works without difficulty, as com¬ 
pared with Shorea obtusa . 

Uses, Present and Prospective. At present the timber is chiefly used for 
boat-building, Rodger is of opinion that it would probably be suitable for wall 
boards and panelling, owing to the handsome silver-grain. The Utilization Officers 
in Burma suggest it for sleepers after treatment. 

BALANOCARPUS, Bedd. 

References. Brandis, Ind. Trees, 70; Heyne, Nutt. Planten, 2 Druk, ii. 1128; 
Foxw., Com. Timb. Trees Mai. Penin., 56, 58; Foxw., Com. Woods Mai. Penin., 64; 
Ridley, Fl. Mil. Penin., i. 245; Engler u. Prantl, 2 Aufl., xxi. 263. 

Size and General Distribution. The genus Balanocarpus includes 16 
species of medium-sized or large trees, distributed as follows: 2 in India; 1 in 
Ceylon ; 7 in the Malay Peninsula; 4 in Borneo; 2 in the Philippine Islands. 

Timber Species. 1. B. utilis, Bedd. 

General Features of the Wood. See under 'species’. 

Remarks. See under ‘species’. 

Balanocarpus utilis, Bedd. 

Syn. Hopea longifolia , Dyer 

References. Gamble, Man. Ind. Timb., 83 ; Brandis, Ind. Trees, 71. 

Vernacular Names, Mad. Tam. Kong , karakcmg. 

Habit and Distribution. A lofty tree of Tiimevelly in Madras, found from 
1,000 to 3,000 ft. elevation. 

Supplies. Supplies limited and only found very locally. 
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General Characteristics of the Wood . Light olive-brown to pale yellowish- 
brown, with white tangential lines (resin canals) at irregular intervals, somewhat 
lustrous, working smooth, without characteristic odour or taste, very heavy (sp. 
gr. approx. 102), very hard, shallowly interlocked-grain in broad bands, very 
fine-textured. 

Structure of the Wood : 

Growth rings present and inconspicuous, or wanting; when present, delimited by 
a band of fibrous tissue in the outer portion of the ring quite devoid of vessels, 10-12 
per inch. 

Vessels very small to extremely small, the orifices scarcely visible with the naked 
eye, very variable in size but somewhat larger and more numerous in the early portion 
of the ring, open or plugged with tyloses, frequently with contiguous rays,' forming 
extremely fine vessel lines along the grain, the majority in clusters of 3-15 inter- 
mingled with tracheids and parenchyma and more or less radially aligned, the remainder 
solitary or paired and encircled by a narrow interrupted sheath of parenchyma, rather 
unevenly distributed, 55-95 per mm. 2 ; vessel segments 250-550 jx long, truncate or 
abruptly tailed, thick-walled, the largest 70—86p. in diameter; perforations simple, 
horizontal to somewhat oblique; pits leading to contiguous vessels or tracheids numerous 
but not crowded, oval to orbicular, with broad border and punctate, oval-lenticular 
orifice, not confluent, the long diameter 3—4 /x ; pits leading to contiguous rays rounded 
and variable in shape, frequently oval and vertically orientated, with broad orifice, 
without border or with narrow inconspicuous border, not confluent, the maximum 
diameter 10-13 y; tyloses abundant in the heartwood, for the most part in vertical 
uniseriate rows with horizontal end-walls which simulate the terminations of vessel 
segments; lemon-yellow or orange-brown gummy deposits occasional. 

Tracheids paratracheal, sparse, grading gradually into the smaller vessels, 350-450 p 
long, 12-15 ix in diameter; pits numerous on all longitudinal walls, similar to the inter¬ 
vessel pits. 

Parenchyma not distinct with a hand-lens (10 X), paratracheal, paratracheal-zonate, 
and metntracheal, in cambiform rows of elongated units along the grain; (a) paratracheal 
parenchyma relatively sparse, intermingled with the tracheids about the larger vessel 
groups, forming a narrow, irregular, interrupted, 1-2 seriate sheath about the solitary 
vessels or smaller vessel groups, occasionally with 1-several seriate, irregular, tangential 
extensions which end blindly or unite with those from other vessels as (6) paratracheal- 
zonate parenchyma but never form concentric bands; cells of ‘a’ parenchyma contiguous 
to the vessels peripherally flattened, with maximum long diameter of 15-20 /i; cells more 
remote from the vessels (‘a’ or ‘ b’ parenchyma) rounded and frequently oval or orbicular, 
the long diameter 12-17 y ; (c) metatracheal parenchyma relatively abundant, the cells 
scattered or forming short, tangential, 1-2 (mostly 1) seriate lines uniting wood rays ; 
cells similar to those of the ‘ b' parenchyma, the long diameter 12-17 /i; orange-brown 
gummy infiltration abundant in all types of parenchyma; crystals wanting; starch 
deposits not observed. 

Fibres libriform, extremely fine, rounded in the transverse section and not aligned 
in radial rows, solidly banked in rather extensive tracts between the vessels and the rays, 
non-gelatinous, non-septate, 690-1,710 /* long, 12-15 /x in diameter; walls 5-6 p, thick ; 
lumen very small; pits sparse, simple, slit-like, nearly vertical; infiltration wanting. 

Jtays not visible with the naked eye, fine, fairly close (9-10 per mm.), separated by 
">-15 fibres ( t ), of the same colour as, but more lustrous than, the background on the 
radial surface forming a fine, fairly conspicuous fleck, 1-4 (mostly 3) seriate, hetero¬ 
geneous, the largest 30- 37 fx wide, and 40 plus cells and 570 plus y high; pits leading to 
contiguous vessels rounded and variable in shape, frequently oval and vertically 
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orientated, with broad orifice and narrow inconspicuous border, not confluent, the long 
diameter 10-13 /z; orange-brown gummy deposits occluding many ray cells; crystals 
abundant, large, solitary in the ‘upright’ cells; starch deposits not observed. 

j Resin canals present, longitudinal, embedded in parenchyma, arranged in concentric, 
uniseriate, tangential rows spaced at distant and irregular intervals (x), and appearing 
to the naked eye as white lines, extending for indefinite distances along the grain; canal 
orifices generally rhomboidal, the long axis tangentially aligned and approximately 
30-35 /z; deposits white (reflected light). 

Summary . A very heavy, extremely fine-textured, light olive-brown to pale 
yellowish-brown timber with white concentric lines of resin canals spaced at irregular in¬ 
tervals ; one of the hardest and the heaviest of dipterocarp woods and ranking favourably 
with the heavier Hopea species, such as H. parvifiora , Bedd., and if. Wightiana , Wall 

Material . Gamble Specimen, No. 6200. 

Mechanical Properties. Wt. at 12 per cent, moisture content 65 lb. per c. ft. 
No strength figures available. Hard to very hard and tough. 

Seasoning. Somewhat difficult to season and very liable to surface cracking, 
the cracks being fairly far apart. If cut off the quarter it has a tendency to warp. 
The logs should be converted when green, and the sawn stock close stacked under 
cover and protected from hot winds. 

Durability and Adaptability to Treatment. It is said to be durable. 
There are no records that it has ever been antiseptically treated. 

Working Qualities. Somewhat difficult to saw and picks up under the plane 
unless care is taken. A tough, hard wood to work by hand. 

Uses, Present and Prospective. Used in construction; possibly suitable 
for hubs of wheels, axles, tool handles, and oil mills. 
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VATICA, Linn. 

References. Brandis, Ind. Trees, 71; Hooker, El. Br. Ind., i. 301; Den Berger, 
I'roef. Bosch., Java, Med. xi, 130; Moll, Mik. Holzes, i. 360; Foxw., Com. Timb. Trees, 
Mai. Penin., 60, 69, 73; Foxw., Com. Woods Mai. Penin., 68; Ridley, FI. Mai. Penin., i. 
243; Foxw., Timb. Br. N. Bor., 15,40; Lecomte, Bois Indo-Ch., 120; Brown, Min. Prod. 
Phil. For., ii. 52; Foxw., Indo-Mal. Woods, 520; Sehn., Com. Woods Phil., 173; Moeller, 
Vergl. Anat. des Holzes, Denkschr. Wiener Akad., Bd. 36, 376, 1876; Engler u. Prantl, 
2 Aufl., xxi. 264. 

Size and General Distribution. About 45 species of Vatica are known which 
are distributed, viz.: 1 in the western Peninsula, 17 in eastern India, 2 in Ceylon, 
12 in Borneo, 6 in the other islands of the Indian Archipelago, 5 in the Philippines, 
2 in New Guinea. One Indian species produces a timber of the third class. 

Timber Species. 1. V. Scaphula, Dyer. 

General Features of the Wood. See under * species 

Remarks. See under ‘species’. 

Vatica Scaphula, Dyer 
Syn. Hopea Scaphula, Roxb. 

References. Gamble, Man. Ind. Timb., 84; Rodger, For. Pro. Bunn., 7; Brandis, 
Ind. Trees, 72; Hooker, FI. Br. Ind., i. 301; Troup, Ind. Woods and Uses, 266. 
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Trade and Vernacular Names. Mascal wood. Vern. Burm. Arakan, 
Taungsagaing ; Mugh. Boilshara ; Chittagong, Boiraj. 

Habit and Distribution. A very large tree of Mascal Island, in the Chitta¬ 
gong District; also found in Arakan and possibly in Mergui. Rodger says that it 
is a large tree of the lower hill forests of Sandoway. 

Supplies. Supplies fairly large from Chittagong and Sandoway. 

General Characteristics of the Wood. Pale yellowish-grey, ageing to light 
yellowish-brown,, with white, occasionally double, tangential lines (resin canals) at 
irregular and often wide intervals, lustrous when first exposed, working fairly 
smooth, without characteristic odour or taste, light to moderately heavy (sp. gr. 
approx. 0'63), interlocked-grained (the ribbon streaks about £ in. wide), even- 
and coarse-textured. 

Structure of the Wood : 

Growth rings scarcely distinct, delimited by darker zones of thicker walled fibres, 
3-8 per inch. 

Vessels very large to large, the orifices of the largest plainly visible with the naked 
eye, exhibiting little or no variation to indicate seasonal zones, open or plugged with 
tyloses, frequently with contiguous rays, forming rather conspicuous vessel lines along 
the grain partially stuffed with tyloses, the majority solitary and then often proximate, 
occasionally paired, somewhat unevenly distributed, 3-10 per mm. 2 ; vessel segments 
375-850 g long, thin-walled, truncate or abruptly short-tailed, the largest 250-300 g in 
diameter; perforations simple, horizontal or nearly so; pits leading to contiguous 
tracheids numerous, oval to elliptical, with broadly lenticular, nearly horizontal orifices 
and narrow borders; pits leading to contiguous rays larger, orbicular to oval or broadly 
eliptical, without or with narrow semi-border; tyloses abundant, partly occluding the 
vessels, thin-walled; deposits not observed. 

Tracheids sparse, paratraeheal, intermingled with parenchyma and difficult to 
distinguish in the transverse section, 335-830 g long, 35-45 g in diameter, with numerous 
oval to elliptical, narrowly bordered pits. 

Parenchyma very abundant, appearing punctate ( x) at low magnifications, para- 
tracheal, metatracheal, and surrounding all resin canals, in cambiform rows along the 
grain; (a) paratraeheal parenchyma very sparse, intermingled with tracheids and 
difficult to separate in the transverse section, confined to the immediate vicinity of the 
vessels; cells with maximum diameter of 35-45 g (6) metatracheal parenchyma verv 
abundant and forming an appreciable volume of the wood, in part interrupted zonate 
forming 1-2 seriate, tangential rows, in part solitary or in clusters of a few units; cells 
for the most part orbicular to broadly oval, with maximum diameter of 35-45 g\ 
(c) parenchyma surrounding resin canals forming patches about isolated canals or in 
broad, tangential, 8 plus seriate bands which appear at irregular and often wide 
intervals in the wood and contain one or rarely two rows of resin canals; cells in radial 
rows, generally tangentially flattened, the long diameter 25-45 g ; infiltration scanty and 
pale yellow, or wanting. 

Fibres terminating the growth rings libriform, the remainder non-libriform, fine to 
medium coarse, rounded in the transverse section, intermingled with, but more abundant 
than, the metatracheal parenchyma, non-gelatinous, non-septate, 920-2,670 g long, long 
attenuate, 22-46 g wide; walls 3-8 g thick; inter-fibre pits sparse, bordered, with small, 
round pit court and slit-like, nearly vertical orifice. 

Rays plainly visible with the naked eye, medium fine, medium distant (4-8 per mm.), 
separated by 2-10 fibres (t), of the same colour as the background but forming a pretty 
silvery-grain on the radial surface, 1-7 (mostly 5), seriate, heterogeneous, the largest 
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80-100 ft wide and 40 plus cells and 1,000 plus y high; the peripheral cells of the ray (t) 
are larger than those composing the core; pits leading to contiguous vessels orbicular to 
oval or broadly elliptical, without or with narrow semi-border; pale yellow, granular 
infiltration occasional; crystals wanting; starch deposits sometimes present, 

Resin canals present, longitudinal, embedded in parenchyma, solitary or 2-3 con¬ 
tiguous, scattered or zonate in uniseriate or rarely in biseriate tangential rows at irregular 
and often distant intervals, appearing to the naked eye as white lines extending relatively 
long distances transversely and for indefinite distances along the grain; epithelium 
several layered, medium thick-walled, pitted; canal orifices large, circular to oval, witfi 
maximum diameter of 100-200 ft, sometimes confluent and then 500 plus ft in diameter; 
contents white. 

Summary. A light to moderately heavy, interlocked-grained and coarse-textured, 
yellowish-grey or yellowish-brown wood; comparable to Hopea odorata , Roxb., but 
lighter in colour, with wider and hence more prominent wood rays and more abundant 
metatracheal parenchyma; a timber of the third class. 

Material . Gamble Specimen, No. 5839. 

Mechanical Properties. Wt. at 12 per cent, moisture content 40 lb. per c. ft. 
No strength figures are available; the timber is moderately strong and moderately 
hard, that is, both stronger and harder than the average tea box or packing case 
wood. 

Seasoning. Not a refractory timber to season, though liable to stain. A speci¬ 
men plank which was kiln-seasoned showed no degrade in so far as splitting was 
concerned. To get the best results by air- or kiln-seasoning the timber should be 
converted as soon after felling as possible and seasoning started at once to avoid 
staining and discoloration. 

Durability and Adaptability to Treatment. The timber is not durable 
in open situations, but moderately so under cover and in contact with water. It 
should present no difficulty to treatment. 

Working Qualities. Easy to work and finishes to a smooth shiny surface. 

Uses, Present and Prospective. Used in Chittagong for dugouts (Heinig). 
It is much in demand for boat-building in Sandoway, where it is next in importance, 
from a revenue point of view, to Xylia dolabrijormis (J. D. Hamilton) . Provided 
the timber after being sawn is properly seasoned, it should find a ready market 
in Calcutta as cheap boarding. 
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VATERIA, Linn. 


References. Hooker, FI. Br. Ind., i. 313; Brandis, Ind. Trees, 72; Engler u. 
Prantl, 2 Aufi., xxi. 266. 

Size and General Distribution. Vateria consists of but 3 species, V. 
ind,tea, Linn., of western India from North Kanara to Travancore; V. acuminata, 
Hayne, of Ceylon; and V. Seychellarum, Dyer, of the Seychelles Islands. The Indian 
species has been extensively cultivated as an avenue and shade tree in South Kanara, 
Malabar, and Travancore. 

Timber Species. 1 . V. indica, Linn. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 
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Vateria indica, Linn. 

Syn. V. maJabarica, Blume 

References. Gamble, Man. Ind. Timb., 85; Talbot, For. FL Bom., i. 113; Ind. 
For. Rec. ix. pt. v, 46; Brandis, Ind. Trees, 72; Pearson, Com. Guide For. Econ. 
Prod. Ind., 107, 128, 136, 138 ; Troup, Silv. Ind. Trees, i. 134; Troup, Ind. Woods 
and Uses, 265; Watt, Com. Prod. Ind., 500, 1047; Boulger, Wood, 254; Winn, Timb., 
56, 109; U.S. Nat. Stand. Dispensary, 1385; Lewkowitseh, Chem. Tech. Oils, Fats, 
and Waxes, ii. 577. 


Trade and Vernacular Names. White Dhup. Vern. Bom. Kan. Dhupa 
paini , illupathla, gugle ; Mad. Tam. Piney maram, dhup mar am, vallay kungiliam, 
kondricam; Mai. Payani, paini mara , perum piney, vella kondrikam . 

Habit and Distribution. A large evergreen tree of the Western Ghats, from 
N. Kanara to Travancore, ascending to 4,000 ft. Stem cylindrical, up to 50 ft. and 
over in length and sometimes attaining 12 ft. to 15 ft. in girth. 

Supplies. A very common tree in many of the evergreen forests; Troup 
states that enumerations in Coorg, made by N. E. Shrigley in 1914-15, showed 
this tree to be the commonest of the more important species in those forests. 
The out-turn from Malabar is put at 500 tons per annum, but now that the 
evergreen forests are being more extensively worked, much larger quantities are 
available. 

General Characteristics of thf Wood. Sapwood white with a tinge of 
grey or red; heartwood light yellow, turning light brown on exposure; resin canals 
present but not evident with the naked eye; lustrous when first exposed, with 
coarse fibrous feel, without characteristic odour or taste, light (sp. gr. approx. 
0*60), interloeked-grained in rather narrow bands, even- and medium coarsc-tex- 
tured. 


Structure of the Wood ; 

Growth rings not distinct. 

Vessels large to medium sized, the orifices scarcely visible with the naked eye, 
exhibiting no variation in size to indicate growth rings, open or plugged with tyloses, 
frequently with contiguous rays, forming quite conspicuous vessel lines along the grain 
partially occluded with tyloses, solitary or in clusters of 2-5 (usually 3) which are generally 
oblique, quite evenly distributed, 8-14 per mm. 2 ; vessel segments 330-750/* long, thin- 
walled, truncate or abruptly short-tailed, the largest 215-245 fi in diameter; perforations 
simple, horizontal or nearly so; pits leading to contiguous vessels or tracheids numerous, 
oval to elliptical, with medium wide border and linear, nearly horizontal orifice, occa¬ 
sionally confluent; pits leading to contiguous rays several to each ray cell, solitary or 
in groups of 2-3, rounded and frequently oval or elliptical, simple or with narrow semi¬ 
border ; tyloses abundant, thin-walled, occluding some vessel segments. 

Tracheids sparse, paratracheal, intermingled with parenchyma about the vessels 
or vessel groups, 500-850 /* long, 20-30 /x in diameter, with numerous oval to elliptical 
pits with linear, nearly horizontal orifice. 

Parenchyma paratracheal, metatracheal, and surrounding all resin canals, in cambi- 
form rows along the grain; (a) paratracheal parenchyma relatively sparse, intermingled 
with tracheids and forming (with the tracheids) a 1-several seriate, interrupted sheath or 
tract which is frequently interrupted by rays or fibres contiguous to the vessel, occa¬ 
sionally extending tangentially beyond proximate rays; maximum diameter of ‘a’ 
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parenchyma cells 30-35 p; (b) metatracheal parenchyma extremely sparse, restrieted to 
solitary cells or short tangential rows; cells with maximum diameter of 20-30 p; 
(c) parenchyma surrounding resin canals relatively sparse where the canals are solitary, 
more abundant where the canals are zonate and then forming several seriate, tangential 
bands at distant and irregular intervals; cells arranged in radial rows, generally tan¬ 
gentially flattened, the maximum diameter 30-40 \x ; gummy infiltration scanty, pale 
lemon-yellow; crystals wanting; starch deposits not observed. 

Fibres non-libriform to semi-libriform, medium fine, rounded or angular in the 
transverse section, forming extensive, nearly pure tracts between the vessels and the 
rays, lion-gelatinous, non-septate, 900-2,200 \i long, 20-30 /a in diameter; walls 3-7 p 
thick; inter-fibre pits simple, with slit-like, nearly vertical orifice. 

May8 visible with the naked eye, medium coarse, 3-7 per mm., of the same colour 
as the background but forming a relatively conspicuous fleck on the radial surface, 1—11 
(mostly 5-9) seriate, heterogeneous, the largest 60-80 p wide and 40 plus cells and 1,500 
plus ft high; pits loading to contiguous vessels several to each ray cell, solitary or in 
groups of 2-3, rounded, frequently oval to elliptical, simple or with narrow border; 
gummy infiltration abundant, iomon-yellow. 

Resin canals present, longitudinal, embedded in parenchyma, (a) scattered for the 
most part , (b) occasionally zonate in uniseriate tangential rows at distant and irregular 
intervals, extending for indefinite distances along the grain, 0-3 per mm. 2 ; epithelium 
forming a single layer, thin-walled; canal orifices of * a’ canals with maximum diameter 
of 55-70 p;.* b* canals with maximum diameter of 70-83 p; contents white. 

Summary . A light, soft to moderately hard, interlocked-grained and medium coarse- 
textured, light yellow or light brown, fibrous wood; resembles some of the lighter species 
of Shorea, but may be distinguished in that the canals are diffused for the most part; 
a timber of the third class. 

Material. Gamble Specimens, Nos. 5853, 5929. 

Mechanical Properties. Wt. at 12 per cent, moisture content 36 lb. per c. ft. 
A moderately strong timber. A series of special tests were recently carried out by 
L. N. Seaman at the Forest Research Institute, Dehra Dun, to ascertain whether 
the timber was sufficiently strong for sleeper work. A copy of the full report on 
this subject is available in the Permanent Records at Dehra; a condensed table of 
results is given below. 


Condition 
of timber. 

Transverse strength in lb. 

per sq. in. 


Air dry with 

Strength at 

Freaking 

Modulus of 

Impact bending 

12'9 per cent, 
moisture 

elastic limit , in 

strength, in 

elasticity or 

at elastic limit, 

lb. per sq. in. 

lb. per sq . in. 

Young's modulus. 

in lb. per sq. in. 

Untreated 

5,590 

8,230 

1,486,000 

12,667 

Creosoted 

5,230 

7,936 

1,382,000 

10,686 


Compression, in lb. per sq. in. 

Hardness, in lb. per impression . 

Parallel to 

Right angles 



grain , elastic 

to grain, elastic 



limit. 

limit. 

Side. 

End. 

3,015 

635 

715 

975 

2,710 

715 

805 

825 
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Spike-pulling . 


Pre-bore . 

E. L.y 
in lb. 

Total 

load , in lb. 

Speed 
of load. 

Remarks . 

1 in. 

850 

1,250 

0*072 i 

The spike-pulling 

£ in. 

038 

1,135 

0-072 

tests were carried 

1 in. 

1,727 

1,950 

0-072 

out on untreated 
material. 


From the above it will be seen that the timber is considerably below teak in 
strength, and I (Pearson) am of opinion that it is insufficiently strong for sleeper 
work, but may be suitable as boarding and planking. 

Seasoning. C. V. Sweet states that the timber presents no difficulties in air¬ 
seasoning except those due to staining, decay, and insect damage. In the experi¬ 
ments carried out in Coorg, started by the Forest Economist and checked by C. V. 
Sweet, green conversion gave by far the best results, while those from girdling 
in Malabar came second in order of merit. The borers in Malabar did little 
damage, but, judging from the severe damage which occurred in Coorg, girdling 
must be considered as a doubtful method of seasoning. The timber should be con¬ 
verted, preferably in the dry season immediately after felling, and the planks and 
scantlings piled with free circulation of air to bring about rapid drying (C. V. 
Sweet). The timber would probably kiln-season without difficulty. 

Durability and Adaptability to Treatment. The timber is not durable in 
exposed positions, but is fairly so under cover. Eleven sleepers were sent to the 
Forest Research Institute by the Divisional Forest Officer, Wynaad, cut from a log 
that had been left in the river 3 years, and after conversion left under cover for 
2| years. They showed only slight rot in a few places, splitting was negligible, 
but they were a good deal pitted by white ants; one was seriously damaged; the 
remainder were in surprisingly good condition. The timber does not readily lend 
itself to treatment; sleepers treated by J. Warr took up 4 lb. to 5 lb. per c. ft., 
resulting in 4 in. to 6 in. end penetration, but only skin deep on the lateral surfaces. 

Working Qualities. Moderately hard, fibrous, easily worked. 

Uses, Present and Prospective. A useful plank timber, used for tea boxes, 
packing cases, and coffins on the West Coast. F. J. Colley, of the New Malabar 
Timber Yards and Sawmill Co., Ltd., states that large quantities of this timber are 
shipped to Bombay and Karachi from Malabar and sold as ‘Malabar White Pine’ 
in competition w ith imported Swedish pines. He further states that it is used for 
inferior buildings, flooring and ceiling planks, packing cases, and that during the 
great war it was used for cordite cases in large quantities. Messrs. Harrison and 
Crossfield, of Quilon, states that the timber is used as ceiling boards. As 
considerable extra quantities of this timber will be on the market, due to more 
intensive working in the Coorg and Madras forests, special efforts will be necessary 
to find markets. To succeed, very careful seasoning will have to be resorted to, 
and where possible, rapid kiln-seasoning should be employed. L. N. Seaman is of 
opinion that the timber after treatment would produce a second-grade sleeper for 
use under light traffic. 
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References. Brandis, Ind. Trees, 74; Den Berger, Proef. Bosch., Java, Med. xiii. 
107; Heyne, Nutt. Planten, 2 Druk, ii. 1024; Kraemer, Proef. Bosch., Java, Med. xii. 
70; Moll, Mik. Holzes, i. 374; Foxw., Com. Timb. Trees Mai. Penin., 150; Ridley, PI. 
Mal. Penin., i. 253; Foxw., Timb. Br. N. Bor., 26; lecomte, Bois Indo-Ch., 99; Brown, 
Min. Prod. Phil.For., i. 40, 386,393; ii. 336, 399; iii. 208, 210; Foxw., Indo-Mal. Woods, 
498-499; Schn., Com. Woods Phil., 149; Kanehira, Anat. Char. Form. Woods, 41; Whit- 
ford, For. Phil., ii. 55; Lecomte, Bois Madagas., 79; Unwin, W. Afr. For. and Forestry, 
53, 76, 87, 105, el al .; Rock, Indig. Trees Haw., 291; Record, Timb. Trop. Amer., 409, 
412; Pfeiffer, Houtsoorten Suriname, i. 384; Engler u. Prantl, iii, No. 6, 30, 53; Sole- 
reder, Sys. Anat. Dicots., i. 146; ii. 842. 

The Malvaceae consist of over 60 genera and 1,000 species of herbs, shrubs, or 
trees, with representatives in all parts of the world where plants can subsist, except 
in the sub-arctic zones. The family is not very significant from the lumber stand¬ 
point, but includes many fibre and ornamental plants of value to man. The most 
important of these are the various species of Gossypium, the seed hairs of which 
produce the cotton of commerce. Kapok, which is now used extensively for stuffing 
mattresses, cushions, and pillows, and which exhibits surprising buoyancy in 
water, comes from the seed capsules of malvaceous plants. The bast of some 
species, notably Hibiscus tiluiceus, Linn., and Hibiscus cannabinus, Linn., contains 
valuable fibres which are used locally for cordage and are made into textiles, 
i amiliar examples of ornamental plants of this f amily are the common hollyhocks 
of our gardens, the Rose of Sharon (Hibiscus syriacus, Linn.), and the Abutilon. 

The majority of malvaceous plants are herbaceous or shrubby, but some are 
medium-sized or even massive trees which often exhibit grotesque root buttresses 
and peculiarly swollen trunks. As a rule they are fast growing and the wood is 
extremely light, soft, and perishable. The balsa wood of commerce is the product 
of Ochroma Lay opus, Sw., and allied species of the American tropics, trees which 
are said under cultivation to have a rotation of from 6-12 years; the wood has but 
half the weight of cork, and this feature, coupled with its buoyancy and insulating 
qualities, make it useful for a number of unique purposes. 

Malvaceous woods usually vary in colour from white to shades of pale yellowish-, 
greyish-, or brownish-white, but dark reddish-brown hues are not uncommon. 
The pores are frequently very large and are often rather distant and unevenly 
distributed. Zonate parenchyma is commonly present in the fosm of fine and often 
wavy tangential lines which simulate those of anonaceous woods but are less 
prominent. Coarse, thin-walled fibres are the rule and these frequently taper 
abruptly, the median portion then often being storied with some of the other 
elements. The rays are very variable in size and the large rays are usually high 
and form a conspicuous fleck on the radial surface. Ripple marks are present in 
some species, and these are traceable to storied cambiform rows of parenchyma, 
or to these and other storied elements. Lysigeneous gum canals have been reported 
in certain of these woods. 

The Malvaceae are represented in India by no less than 22 genera, and 6 of these 
contain small, medium-sized, or large trees. The 4 timbers herein described fall 
under three genera. 
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KYDIA, Roxb, 


References. Hooker, FI. Bri. Ind., i. 348. 

Size and General Distribution, Kydia includes but two species, K. calycina, 
Roxb. , a large shrub or small, tree which is common throughout India and Burma, 
and K . glabrescens , Masters, of Bhutan, Assam, and Malacca. 

Timber Species. I* K. calycina , Roxb. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 


Kydia calycina, Roxb. 
Syn. K. fraterna , Roxb. 


References. Gamble, Man, Ind. Timb., 89; Talbot, For. FL, i. 127; Rodger For. 
Pro. Burm., 8; Kanjilal, For. FI. U.P., 57; Brandis, Ind. Trees, 78; Kanehira, Anat. 
Notes Ind, Woods, 4; Pearson, Com. Guide For. Econ. Prod. Ind., 116; Troup, Silv. 
Ind. Trees, i. 146; Troup, Ind. Woods and Uses, 173; Foxw., Indo-Mal. Woods, 499. 

Vernacular Names. Ass. Garo. Boldobak ; Bihar Bitagonyer ; Ur. Kopasia ; 
Bom. Mar. Warang , My a, bhendi\ Bhil, Bothi ; Kan. Bellalca , billu-bhendi; Burm. 
Dwabolc , tabo, myethlwa , balumashaw , petshat ; C.P. Baranga, bhcti ; Nimar. Safed 
dhamin; Mad. Tel. Potri , pedda , Jcunji, pandiki ; Punj. Pulian , pula ; U.P. Hindi 
Pola, pula , pulu, puli , patha , potari , choupultea. 

Habit and Distribution. A moderate-sized tree, probably found growing to 
its greatest size in Burma, where it attains 5 ft. in girth with a 25 ft. bole (Rodger). 
In the United Provinces it is found up to 4 ft. in girth and about 15 to 20 ft. bole, 
the stem being straight when grown in close forests. In Bihar and Orissa it reaches 
3-4 ft. in girth and 40 ft. in height. In the Central Provinces and Deccan it is 
generally found as a small tree. Found throughout India and Burma, but not in 
arid regions or in the Andamans. 

Supplies. Very common in the mixed sal forests of the United Provinces, also 
in Burma. The Western Circle Divisions in the United Provinces could all supply 
large quantities of small logs (Kanjilal), and the same remarks apply to a greater or 
less extent to all Divisions in India and Burma containing dry and moist deciduous 
forests. In the Punjab, according to Parker, it is not very common, while Rodger 
estimates that Burma could supply at least 250 tons annually. 

General Characteristics of the Wood. Sapwood white; heartwood 
brownish- or purplish-grey; dull, with rather rough feel, without characteristic 
odour or taste but burning with an unpleasant smell, very light to light (sp. gr. 
approx. 0-30), straight-grained, even- and coarse-textured. 

Structure of the Wood: 

Growth rings faint but distinct, ragged, delimited by denser fibrous tissue and smaller 
vessels in the outer portion of the ring, 5-8 per in. 

Vessels visible with the naked eye, rather distant, variable in size (very large to 
small), largest and most numerous near the middle of the ring, forming rather con¬ 
spicuous vessel lines along the grain, solitary and in radial rows of 2-3, less commonly 
in clusters of 2-5 (mostly 2-3), 4r-14 per mm. 2 ; vessel segments 230-390 p long, medium 
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thick-walled, truncate or tailed, the largest 250-300 y wide; pits leading to contiguous 
vessels with small, slit-like, nearly horizontal orifice; pits leading to longitudinal or ray 
parenchyma larger, oval, distinctly bordered, the orifices lenticular; tyloses abundant, 
thin-walled, partially occluding the vessel segments : deposits not observed. 

Parenchyma paratracheai, metatraclieal, and terminal, in cambiform rows of 2-4 
(mostly 2) units along the grain; (a) paratracheai parenchyma visible with a hand-lens 
(10 X), mostly 1-2 seriate about the vessels (vessels appearing thick-walled), flattened 
peripheral^, the long diameter 50-65 y ; (b) metatracheal parenchyma tangentially 
zonate and scattered, the tangential diameter 30-40 y ; lines of zonate parenchyma at 
frequent intervals, somewhat wavy, forming a reticulum with the wood rays comparable 
to, but less conspicuous than, that of anonaceous woods; (c) terminal parenchyma 
similar to the metatracheal-zonate, forming inconspicuous, ragged, light lines terminat¬ 
ing growth rings; infiltration lacking; crystals absent; starch deposits frequent. 

Fibres non-libriform, 530-1850 y long, 20-35 y in diameter, wide lumened through¬ 
out the median portion (orifices appearing as white dots under the hand-lens), abruptly 
tapered toward the ends; walls 2-7 y thick: pits numerous, slit-like, steeply oblique. 

Rays of two sorts; (a) larger rays plainly visible with the naked eye, 1-3 per mm., 
5-9 (mostly 5-7) seriate, heterogeneous, 100-120 y wide, 40 plus cells and 2,000 plus y 
high; ( b ) smaller rays not visible with the naked eye, sevoral separating the wider rays, 
1-4 seriate, heterogeneous; pits leading to contiguous vessels oval, distinctly bordered, 
the orifices lenticular; infiltration not observed; crystals wanting; starch deposits 
frequent. 

Ripple marks faint, traceable to storied cambiform row's of parenchyma and fibres 
(the expanded median portion), 80-90 per in. 

Summary . A very light to light, straight-grained, even and coarse-textured, 
brownish- or purplish-grey wood; perishable and subject to fungal sapstain; featured 
anatomically by faint growth rings with ragged contour, large pores which are generally 
solitary or in rows of 2-3, and attain their largest size near the middle of the ring, an 
inconspicuous reticulum formed of parenchyma and rays which recalls that of Anona¬ 
ceous woods but is less conspicuous, and faint ripple marks traceable to storied cambi¬ 
form rows of parenchyma and fibres (enlarged median portion); a perishable timber of 
thyp third class. 

Material. Gamble Specimen, No. 5811. 

Mechanical Properties. Wt. at 12 per cent, moisture content 31 lb. per c. ft. 
No strength figures are available; it is moderately strong and hard, more so than 
Bombax malabaricum . 

Seasoning. Not a refractory timber to season as far as splitting is concerned, 
but it is very liable to warp and stain. There is no doubt that it is due to its 
liability to warp that it is in so little use. It could probably be easily kiln-seasoned, 
and experiments are indicated in this connection, as also air-seasoning. In any 
case green conversion and prompt stacking in open piles are recommended. 

Durability and Adaptability to Treatment. The timber is not durable in 
exposed positions, but fairly so under cover. It is very liable to insect attack, but 
were it treated with a salt, or powellized, this could no doubt be overcome . 

Working Qualities. It is veiy easy to saw and behaves well on a high-speed 
machine ; it is also easily worked by hand, w orking up to a good surface. 

Uses, Present and Prospective. The timber has a bad reputation, due no 
doubt to its bad seasoning qualities. It has, however, a nice clean straight grain 
and uniform colour, and, were some trouble taken in air-seasoning, the timber 
should yield a useful plank. It is used to a limited extent for interior build- 
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and for ploughs, though in many localities it has no use. Rodger says it is 
sometimes used in Burma for oars. Talbot states that it is used for carving in 
Madras. It was tested by the Small Industries Development Co., Calcutta, and 
passed as suitable for match boxes and splints, and in Cawnpore as suitable for 
medium quality brush-backs. It was found to be too tough for pencils. This 
timber should not be condemned out of hand, but be given a fair trial after careful 
seasoning. 

BOMBAX, Linn. 

References. Brandis, Ind. Trees, 7; Ridley, Flora Mai. Penin., i. 260; Brown, Min. 
Prod. Phil. For., i. 321, iii. 210 ; Record, Timb. Trop. Amer., 414; Engler u. PrantI, iii. 
No. 6, 60; Unwin, W. Afr. For. and Forestry, 105. 

Size and General Distribution. Bombax ranges throughout the tropics of 
the Orient, Africa, and the New World. Some 50 species are recognized, the 
majority of which occur in central and northern South America. The genus is 
divided by some systematists into Bombax proper, Pachira, and Bombacopsis. 
At least 4 species of Bombax are found within the confines of India and Burma, 
and of these, B. malaharicum, DC., has the widest distribution, occurring through¬ 
out India except in the arid tracts. 

Timber Species. 1. B. malaharicum, DC.; 2. B. insigne, Wall. 

General Features of the Wood. White or greyish-white in the Indian 
species, light (weight 20-25 lb. per c. ft.), very soft to soft (readily dented with 
the finger-nail), even- and straight-grained, medium- to coarse-textured. Growth 
rings indistinct to fairly distinct. Vessels medium sized to large, solitary or mostly 
in radial groups of 2-5, rather distant, open or partly occluded with tyloses. 
Tracheids absent. Parenchyma very abundant, paratraeheal- and metatracheal- 
zonate, invisible without lens; metatracheal-zonate parenchyma in close fine 
lines (x), forming a fine reticulum with the wood rays, storied longitudinally (r, t), 
the lines 50-60 to the inch. Fibres non-libriform, small or medium sized (x), wide 
lumened, with thin or medium-thick walls. Rays variable, the largest visible with 
the naked eye (x) but not conspicuous, unstoried or storied, conspicuous on the 
radial surface and appearing darker than the background. Traumatic gum canals 
occasionally present. 

Remarks. The range of variation in the structure of the woods of tin's genus 
is imperfectly known, owing to the large number of species, widely distributed 
throughout the tropics of the world and the dearth of authentic material. The 
woods are soft, weak, and perishable, but lend themselves to many specific uses 
where light timbers are required. 

MACROSCOPIC KEF TO COMMERCIAL SPECIES 

1. Pores not conspicuous with the naked eye (a:) though plainly visible; 

vessel lines narrow (r, t) ; wood medium- to coarse-textured . B. insigne 
1. Pores very conspicuous with the naked eye (x); vessel lines broad and 
conspicuous (r, t) ; wood very coarse-textured . . B. malaharicum 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Pores 0-7 per mm.-; maximum tangential diameter of largest pores less 
than 315 fi; rows of metatracheal-zonate parenchyma uniseriate B. insigne 
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l. Pores 0-9 per mm. 2 ; maximum tangential diameter of largest pores more 

than 375/x,; rows of metatracheal-zonate parenchyma 1-2 seriate 

B. malabaricum 

Bombax malabaricum, DC, 

Syn. B. heptaphyllum, Cav. 

References. Gamble, Man. Ind. Timb., 90; Talbot, For. FI., i. 130; Rodger, For. 
Pro. Burm., 8; Kanjilal, For. FI. U.P., 58; Ind. For. Rec. vii. pt. i. 9; Ind. For. Rec. v. 
pt. i; For. Bui. No. 44 of 1921; Hooker, Flora Br. Ind., i. 349; Kanehira, Anat. Notes 
Ind. Woods, 4; Pearson, Com. Guide Econ. Prod. Ind., 28,115,117, 128; Troup, Silv. 
Ind. Trees, i. 135; Troup, Ind. Woods and Uses, 90; Den Berger, Proef. Boseh., Java, 
Med.xiii.Ill; Heyne,Nutt.Planten,2Druk,ii. 1054; Kraemer,Proef.Bosch., Java,Med. 
xii. 27; Moll.Mik. Holzes, i. 393; Lecomte, Bois Indo-Ch., 102; Foxw. Indo-Mal. Woods, 
499; Selin., Com. Woods Phil., 150; Kanehira, Anat. Char. Form. Woods, 41; Boulger, 
Wood, 4, 36, 90; Hanausok, Micr. Tech. Prod., 68; Howard, Timb. World, 66; Winn, 
Timb., 278; anon., Bull. Imp. Inst., xx. 29, 31. 

Trade and Vernacular Names. Cotton-Wood or Semul. Vern. Assam. 
Himctla ; Garo, Bolchu, panchu ; Beng. Semal. shembal, senur, pagun ; Bom. Simul, 
semul; Mar. Sayar ; Burm. Letpan; Kn. Tri. Sh. Mai-nio; C.P. Semul, semur; 
Yeotmal, Khatsawar, khatsaweri ; Melghat, Saori ; Gond. Bargu; Uriya, Bourn , 
buroh ; Sant. J 'del; Kan. Burla, sauri ; Mad. Tam. Ilavu, Hamm, pula, parutti ; 
Tel. Buraya, burga; Punj. Hazara. Simbal; U.P. Hind. Semal, semur. 

Habit and Distribution. A very large, straight, cylindrical-stemmed tree, 
buttressed at the base. In favourable localities it grows to 6 and 8 ft. girth above 
the buttresses, and over 100 ft. in height. It sometimes attains very large dimen¬ 
sions; one tree in Coorg measured 195 ft. in height and 15 ft. in girth, 30 ft. above 
the ground. Very common, found widely distributed throughout India and 
Burma from the Indus eastwards and in the Satpuras up to 3,700 ft. elevation, 
where it is a somewhat stunted tree. 

* Supplies. For details as to supplies, reference is invited to Forest Bulletin 
No. 44 of 1921. The annual yield from the Jalpaiguri, Kalimpong, and Kurseong 
Divisions of Bengal is 10,100 c. ft., 10,000 c. ft., and 6,000 c. ft., respectively, 
in 50 ft. lengths, with a 5 ft. to 6 ft. girth. Many thousands of tons per annum 
are available in the Brahmaputra valley in Assam, though it is now necessary 
to go far afield, as the timber has been heavily cut for tea-boxes in the past. 
Very common in Burma, especially in Thaungyin, where the estimated out 
turn per annum is put at 8,000 tons. From Mandalay 3,000 tons, Ataran 
1,300 tons, West Salween 1,000 tons, and from many other divisions 100 to 
500 tons, are annually available. In the United Provinces very considerable 
supplies are available all along the foothills, especially in the Ramnagar, 
Haldwani, Lansdowne, Siwalik, and Kheri Divisions. The tree is commonly 
found [scattered throughout the Central Provinces, but not in such abundance 
as in Assam, Burma, or the United Provinces; probably the largest supplies 
could be obtained from Chanda, Raipur, and Balaghat. In Bombay the tree 
occurs commonly in the Panch Mahals and in the Dangs; it is, however, 
found in much larger quantities in the Kanara forests, and especially in the East 
Kanara Division, where it is available in large quantities. Similarly in Madras it 
occurs most commonly in the West Coast Divisions, though also plentiful in the 
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Godaveri and Ganjam Divisions. The estimated annual out-turn from Coorg, 
Cochin, and Travancore States is 1,000, 1,000, and 1,500 tons, respectively. 


General Characteristics of the Wood. White, turning pale yellowish- 
brown on exposure, often streaked with sapstain or decay, without heartwood, 
dull, without characteristic odour or taste, very light (sp. gr. approx. 0*39), very 
soft (readily dented with the finger-nail), straight-grained, even and very coarse- 
textured. 

Structure of the Wood : 

Growth rings indistinct, 2-5 per in. 

Vessels very large, rather distant, the orifices ( x ) plainly visible with the naked eye, 
forming broad conspicuous lines along the grain (r, t), solitary or mostly in radial groups 
of 2-6 (generally 2-3), thin-walled, unevenly distributed, 0-9 per mm. 2 ; vessel segments 
280-500ft long, truncate, the largest 375-410^ wide; perforations simple, nearly 
horizontal; pits leading to contiguous vessels slit-like, nearly horizontal, closely crowded; 
pits leading to parenchyma narrowly elliptical, with lenticular orifices and narrow- 
border ; tyloses abundant, thin-walled; deposits not observed. 

Parenchyma very abundant,paratracheal- and metatracheal-zonate ; (a) para tracheal - 
zonate parenchyma inconspicuous, 1-2 seriate, strongly peripherally flattened, the long 
diameter 95-115 fi ; (b) metatracheal-zonate parenchyma visible with a hand-lens (10 x), 
forming a fine reticulum with the wood rays, in cambiform row r s of usually 4 units which 
are storied longitudinally (r, t) and cause ripple marks, conspicuous at high magnifica¬ 
tions and forming an appreciable volume of the wood; lines of ‘b* parenchyma 1-2 seriate, 
somewhat wavy, with ragged contours, 10-13 per mm. radially ; cells ( x ) orbicular or 
broadly oval, the long diameter 65-85 y ; units terminating the cambiform rows rounded 
in the radial and bluntly gabled in the tangential section; crystals occasional; large 
ellipsoidal or oval, simple starch grains very abundant; yellowish-brown deposits occa¬ 
sional. 

Fibres non-libriform, in irregular, 1-3 seriate, tangential rows alternating with, but 
narrower than, the rows of parenchyma, 650-3,000 y long, 30-36 fi in diameter; walls 
3-6 n thick; pits minute, sparse, the orifice nearly vertical. 

Rays variable in size, the larger plainly visible with the naked eye, not sharply 
delineated through colour, 3-4 per min., somewhat darker than the background and 
forming a conspicuous fleck on the radial surface, 1-7 (mostly 3-6) seriate, heterogeneous, 
the largest 110-160 p wide and 40 plus cells and 3,900 plus p high; pits leading to con¬ 
tiguous vessels narrowly elliptical, with lenticular orifice and narrow border; large ellip¬ 
soidal or ovoid starch grains abundant; yellowish-brown deposits occasional; crystals rare. 

Ripple marks present, traceable to storied rows of cambiform parenchyma, about 
55 per in. 

Summary. A very light, straight-grained and very coarse-textured, white or pale 
yellowish-brown w ood; pores very large, distant and irregularly distributed; with high 
starch content and hence very subject to fungal sapstain; similar to B . insigne, Wall., but 
of somewhat faster growth, coarser-textured, and softer, with larger, more numerous 
pores, more conspicuous vessel lines, and larger, more abundant metatracheal-zonate 
parenchyma consisting of larger cells; a perishable timber of the first class. 

Material. Gamble Specimen, No. 5962. 

Mechanical Properties. Wt, at 12 per cent, moisture content 25 lb. per c. ft. 
The strength of this timber is not of importance, as it is not used for purposes 
where strength is a governing factor. It is a soft wood of the plank and boxwood 
class. Gamble, quoting T. F. Bourdillon, gives P = 519. 
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Seasoning. For details of air-seasoning experiments see Ind. Far . j Rec., 
vii, pt. i, 8. The timber should never be left in the log unless completely 
submerged; otherwise it rapidly becomes discoloured and attacked by insects. 
First-class results were obtained by green conversion, placing the planks in ruiming 
water for six weeks, and storing in open stacks. Boards so treated were kept in 
store for three years and were then used for making boxes in which rosin was 
sent to England, the cases arriving in excellent condition. Green conversion and 
stacking on edge is advocated by Kinns. Some 8 tons of absolutely green inch 
planking was seasoned in a blower-type kiln at the Forest Research Institute 
and reduced to 12 per cent, moisture in 48 hours. The stock came out in perfect 
condition, and was used for backing almirahs, bottoms of drawers, file boxes, &c., 
and after four years showed no sign of deterioration or insect attack. The 
remaining stock was creosoted and was used to enclose a shed, the ends being in 
the ground, and after four years is absolutely sound. Kinns states that he kiln- 
seasoned 2 in. stock in a Tiemami steam-spray kiln in 10 days with excellent 
results. There can be no doubt that correct air- or kiln-seasoning increases the 
value of this timber many times over and transforms it into a first-class soft wood, 
suitable for many purposes. 

Durability and Adaptability to Treatment. The timber is extremely 
perishable if left in the log; if green conversion and proper seasoning methods are 
adopted it is fairly durable under cover. Immersed in water it is extremely durable. 
I (Pearson) had the opportunity of inspecting a well-curb of this timber taken from 
a well which must have been over 100 years old. The masonry had fallen in and 
the well was to be relined. The Bombax ring had been removed a day or two 
before inspection and was absolutely sound. I saw this curb 6 weeks later and 
the timber was virtually dust. If treated, the timber lasts 8 to 10 years as a stake 
in the ground. The seasoned timber absorbs an antiseptic like a sponge. If treated 
in a pressure plant, after impregnation, a 20-inch vacuum is advocated to remove 
the surplus oil. 

'Working Qualities. The timber is very easily sawn ; Kinns advocates a log 
band saw for the purpose, and states that the cost of conversion is 20 per cent, that 
of teak. He further goes on to say that ground-off saws for sawing stock up to 
12 in. deep work satisfactorily, and that for sawing this species a thin gauge of 
plate saw can be safely used. He advocates, in order to obtain a maximum output, 
using a round gulleted, fairly deep tooth ground saw, with a front rake of 35° 
and a top clearance of 20-25°. Medium cutters should be ground to a cutting edge 
of 20-25° to give a satisfactory finish at a maximum rate of feed. 

Uses, Present and Prospective. The primary use of semul is for tea 
and rubber boxes, and as a packing-case wood. It is also commonly used for 
boarding, especially for ceilings. It is also used for dugouts, toys, drums, scabbards, 
coffins, and as well-curbs. It has been used for match making, yielding a really 
good box and an indifferent splint. It cuts easily on a rotary cutter, making up 
into a strong three-ply board. In Madras it is used for kerosine cases, and in the 
Kolar gold mines as cushions to mine-props. It is used for brush handles in 
Cawnpore, and for the inside partitions of opium chests and as stringers in 
Chittagong. The latest use to which this timber has been put is reported by 
Kinns, of Bareilly, who has supplied the Public Health Department, Lucknow, 
with sewage pipes 500 ft. long and 30 in. diameter, built up in sections. Taking 
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into consideration the uses to which this timber can be put, after careful seasoning, 
everything points to its more intensive cultivation in suitable localities, 

Bombax insigne, Wall. 

Var. B. andamanica, Prain, and B . Wigktii, Prain 

References. Gamble, Man. Ind. Timb., 91; Talbot. For. FI., i. 132; Rodger, For. 
Pro. Burm., 8; Parkinson, For. FI. Andam., 98; Teesdale, Seasoning Burm. limbs., 14; 
Hooker, Flora Br. Ind.,i. 349; Pearson, Com. Guide For. Econ. Prod. Ind., 27; Troup, 
Silv. Ind. Trees, i. 145; Troup, Ind. Woods and Uses, 90; Moll, Mik.. Holzes, i. 398; 
Howard, Timb. World, 34. 

Trade and Vernacular Names. Didu. Vern. Andam. Didu ; Assam, 
Dumhoil \ Beng. Semvl , tliula ; Bom. Semal ; Burm. Didu , diddle, taung-letpan ; 
Kc. Kadung; Kn. Kloh; Tg. Pa-raik . 

Habit and Distribution. A large tree with a straight, cylindrical bole, 
buttressed at the base. Though a very fine tree, it hardly grows to the same size 
as B. malabaricum. Parker reports that in the evergreen forests of Tavoy he 
found the tree to be 0-7 ft. in girth and 80 ft. to the first branch. Parkinson 
states that the variety andamanica is one of the largest trees of the Andamans. 
It is found in the deciduous forests of North Kanara, gregarious and common 
from the coast to the crest of the Ghats, also in the Konkan and Deccan (Talbot). 
It is found in Chittagong, Assam, the middle and lower hill forests of Upper and 
Lower Burma, and in the Andamans. 

Supplies. Fair supplies are available from Burma: Rodger states that at least 
200-300 tons are annually available from Lower Burma. C. G. Rogers estimates 
the total out-turn of mature timber in the Andamans in 1920-1 as 18,500 tons or 
222 tons of milled timber annually. A more recent estimate by T. W. Bradley 
puts the annual supply at 1,000 tons of logs. The sawn timber is available in large 
sizes. 

General Characteristics of the Wood. White when freshly cut, turning 
pale yellowish-brown with exposure and often streaked with brown or black from 
sapstain fungi, without heartwood, dull to somewhat lustrous, without charac¬ 
teristic odour or taste, very light (sp. gr. approx. 0-34), very soft, straight-grained, 
even- and coarse-textured. 

Structure of the Wood : 

Growth rings indistinct, 8-9 per in. 

Vessels large, rather distant, the orifices (x) visible with the naked eye, forming 
narrow lines along the grain (r, t), solitary or mostly in radial groups of 2-6 (generally 
2-3), thin-walled, quite evenly distributed, 0-7 per mm. 2 ; vessel segments 430-550 
long, truncate, the largest 300-360 p, wide; perforations simple, nearly horizontal; pits 
leading to contiguous vessels crowded, 4-6 angled, with slit-like horizontal orifices ; pits 
leading to contiguous parenchyma larger, oval or elliptical, with wide orifices and narrow 
borders; tyloses abundant, thin-walled; deposits not observed. 

Parenchyma very abundant, paratracheal- and metatracheal-zonate; (a) paratracheal- 
zonate parenchyma inconspicuous, 1-2 seriate, peripherally flattened, the long diameter 
60-70 /x; (6) metatracheal-zonate parenchyma visible with a hand-lens (x), forming a 
fine reticulum with the wood rays, in cambiform row r s of usually 4 units which are storied 
longitudinally (r, t) and cause faint ripple marks, conspicuous at high magnifications 
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and comprising an appreciable volume of the wood; lines of ‘b’ parenchyma uniseriate, 
somewhat wavy, with ragged contours, 13-17 per mm. radially; cells (a;) rounded, in 
general approaching oval or elliptical, the long (tangential) diameter 50-70 p, in cam- 
biform longitudinal rows (r, t) consisting generally of four units; units terminating 
cambiform rows rounded in the radial and gabled in the tangential section; simple 
crystals occasional; large ellipsoidal or oval starch grains very abundant; yellowish- 
brown deposits occasional. 

Fibres non-libriform, in irregular 1-3 seriate tangential rows alternating with, but 
somewhat narrower than, the rows of parenchyma, 1,300-2,500 p long, 30-45 p wide; 
walls 3-6 p thick; pits sparse, the orifice nearly vertical. 

Rays variable in size, the largest plainly visible with the naked eye, not sharply 
delineated through colour, 3-5 per mm., somewhat darker than the background and 
forming a conspicuous fleck on the radial surface, 1-7 (mostly 2-3) seriate, heterogeneous, 
the largest 200-270 plus p wide and 40 plus cells and 3,500 plus p high; pits leading to 
vessels oval to elliptical, wide mouthed, with narrow border; yellowish-brown deposits 
occasional; large ellipsoidal or ovoid starch grains very numerous; crystals rare. 

Ripple marks present, traceable to storied rows of cambiform parenchyma, about 
50 per inch. 

Summary. A very light, straight-grained and coarse-textured, white or pale yellowish- 
brown wood; pores large, distant and irregularly distributed; with high starch content 
and hence very subject to fungal sapstain; subject to insect attack; similar to semul, 
Bombax mdlabaricum , DC., but with smaller, less numerous pores; a perishable timber 
of the first class. 

Material . Gamble Specimen, No. 5997. 

Mechanical Properties. Wt. at 12 per cent, moisture content 24 lb. per c. ft. 
(Andamans); 22 lb. per c. ft. (Pegu Yomas). The timber is soft and not strong, 
though more so than B. malabaricum. Professor Everett carried out tests at the 
Civil Engineering College, Sibpur, with the following results: 


Transverse strength , in lb. per sq . in. 


Breaking 

Modulus of 

Crushing 

elasticity or 

parallel to grain , 

strength. 

Young's modulus. 

in lb. per sq. in. 

6,565 

1,057,000 

4,030 


Seasoning. The timber perishes and discolours rapidly if left in the log. It 
should, like semul, be converted green and stacked under cover in open piles. *L. Y. 
Teesdale states that the original moisture content is very high, being considerably 
over 100 per cent. He states that in steam spray kilns the estimated drying time 
of 1-inch planking from 100 per cent, to 15 per cent, moisture is 25 days, and to 
8 per cent, is 30 days. Without doubt the period could be more than halved were 
blower-type kilns employed. This species has never been kiln-seasoned at Dehra 
Dun, but should behave very similarly to semul, which in 1-inch planking takes 
48 hours to season in a blower kiln. 

Durability and Adaptability to Treatment. The timber decays rapidly 
in exposed positions, but is fairly durable under cover, more so than B. mala - 
baricum . It is very durable if immersed in either fresh or salt water. It has never 
been antiseptically treated except as shingles, when it lasts 10 or more years. 

Working Qualities. The timber saws with great ease, band-saws being the 
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best type of saw to use for conversion into boards. Its working qualities are 
similar to those of B. malabaricum, and in this connexion attention is invited to 
Kinns’s remarks on that species. 

Uses, Present and Prospective. The timber is used primarily as boarding, 
for tea and rubber boxes, and for packing-cases. It is used in Burma for canoes, 
oar-blades, furniture, matches, toys, coffins, wells, drums, and shingles, after boil¬ 
ing in earth oil (Rodger). It peels well on a rotary machine and makes up into 
a good ply-board. It is used for the inside fittings of opium chests. Were it carefully 
seasoned it should sell well in Calcutta as tongue and groove boarding. Like semul 
this species might with advantage be cultivated in suitable localities. 

CULLENIA, Wight 

References. Hooker, Flora Br. Ind., i. 350. 

Size and General, Distribution. Cullenia includes but a single species 
<7. excelsa , Wight, a large or very large evergreen tree of the Western Ghats from 
Coorg southward into Ceylon. 

Timber Species. 1 . C. excelsa , Wight. 

General Characteristics of the Wood. See under ‘species’. 

Remarks. See under‘species’. 

Cullenia excelsa, Wight 

References. Gamble, Man. Ind. Timb., 92; Gamble, FI. Mad., i. 101; Brandis, 
Ind. Trees, 78; Troup, Silv. Ind. Trees, i. 151; Troup, Ind. Woods and Uses, 120. 

Trade and Vernacular Names. Wild Durian (Gamble). Vern. Mad. 
Tam. Vedupla, aini-pillao ; Mai. Kai aini ; Trav. Hills Kar ayani. 

Habit and Distribution . A very large tree, with a straight bole which 
becomes fluted in advanced age. It grows on the West Coast to 10 ft. in girth and 
over, with a 60 ft. stem to the first branch. Common from Coorg southwards, all 
along the Western Ghats, through Cochin to Travaneore. Also found in Ceylon. 

Supplies. The supplies from the West Coast are considerable. C. E. Simmons 
states that in the forests of the Chemat Nair Reserve, some six miles from 
Ovalakkot, it forms 4-6 per cent, of the growing stock. C. E. C. Cox states that 
it is the commonest species in the forests of the Tellicherry Ghats of the N. 
Malabar Division. The West Coast forests, including Coorg, could probably yield 
about 3,000 tons per annum. 

General Characteristics of the Wood. Light pale pink to pinkish-grey 
or reddish-brown, somewhat lustrous, with smooth feel, without characteristic 
odour or taste, light (sp. gr. approx. 0*50), straight-grained, even- and medium- 
textured. 

Structure of the Wood: 

Growth rings indistinct, 3-8 per inch. 

Vessels medium sized, the orifices visible with the naked eye, forming nearly straight 
vessel lines along the grain (r, t), solitary or in radial groups of 1-5 (mostly 2-3), medium 
thick-walled, quite evenly distributed, 0-6 per ram, 2 ; vessel segments 660-920 p long, 
truncate or abruptly short-tailed, the largest 200-250/x wide; perforation simple, 
nearly horizontal to somewhat oblique; pits leading to contiguous vessels numerous, 
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inute, crowded, with nearly horizontal orifices and narrow borders; pits leading to 
each parenchyma cell numerous, comparable to the above but with smaller orifices; 
tyloses fairly abundant, not occluding the pores; reddish-brown gummy deposits 
occasional. 

Parenchyma abundant, paratracheal and metatraeheal zonate; ( a ) paratracheal 
parenchyma inconspicuous, 1-2 seriate, the larger cells 70 y in diameter; (6) metatra- 
cheal-zonate parenchyma visible with a hand-lens ( x ), forming a fine reticulum with the 
wood rays, conspicuous at high magnifications, lines of c b 5 parenchyma 1-2 seriate, with 
somewhat wavy and ragged contours, 6-7 per mm. radially; cells oval or elliptical 
(x), flattened tangentially, the long diameter 35-45 y } in eambiform rows (r, t) of 4-8 
along the grain; crystals not observed; yellowish-brown gummy deposits occasional. 

Fibres non-libriform, in quite regular radial rows interrupted by the tangential lines 
of parenchyma, 380-2,250 y long, 30-38 y in diameter; walls 3-5 y thick; pits frequent, 
slit-like, the orifices nearly vertical. 

Rays variable in size, 4-10 per mm., the larger scarcely visible with the naked eye, 
somewhat lighter than the background of longitudinal elements (#), and forming a pale 
reddish-brown fleck on the radial surface, 1-7 (mostly 3-5) seriate, the largest approx. 
100 y wide and 35 plus cells and 2,800 plus y high, heterogeneous; marginal cells distinct; 
median portion of the ray (r) of two sorts of cells, (a) oblong horizontal units of the usual 
type in radial rows, between and usually alternating with which are interpolated 
‘dentate-like 5 rows of (b) narrow, vertically elongated cells with copiously pitted, often 
bowed, lateral walls; radial diameter of V cells 10 to 20 times that of £ b’ units; 
crystals not observed; pale reddish-brown deposits frequent in the ‘a’ cells. 

Ripple marks absent. 

Summary. A light, hard, straight-grained and medium-textured, pale pinkish- or 
reddish-brown wood; resembles superficially some of the species of Calophyllum , but 
lacks their lustre and interlocked grain and exhibits a different type of arrangement of 
the parenchyma; the peculiar structure of the rays (see under ‘rays 5 ) is diagnostic for 
this wood; a timber of the second class. 

Material Gamble Specimen, No. 6140; Hand Specimen, no number, source un¬ 
known. 

Mechanical Properties. Wt. at 12 per cent, moisture content 32 to 39 lb. 
per c. ft. The timber is not strong, being of the packing-case and match-board 
class. It was hoped that it might be used for sleepers after treatment, but from 
the tests carried out by L. N. Seaman, at the Forest Research Institute, Dehra 
Dun, this appears doubtful, though possibly such sleepers might be used on 
by-lines. The results of the tests mentioned above are as follows: 


Stale of Moisture 

timber. content. 

Spike-pulling . 

Compression 
perpendicular 
to grain, in lb. 
per sq. in. 

Side 

hardness , 
in lb. 
per sq. in. 

Remarks. 

Pre¬ 

bore. 

E. L., 
in lb. 
per sq. in. 

L M.L., 

in lb. 

per sq. in. 

llnt;rea , ./.vl. 18*4% 

Jin. 

1,657 

3,121 

628 

589 


Treated. — 

do. 

1,708 

2,667 

1,134 

903 

Up to 20 lb. 



’ ■ ' ' 1 




of creosote 

. . 1 





1 

per c. ft. 


Note: E. L. = Elastic limit; M . L. = Maximum load. 


Seasoning. The timber is subject to fungus attack and to discoloration, 
which rapidly penetrate into the timber and render it useless. S. Fitzgerald states 
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that if the logs are converted at once and kiln-seasoned, the fungus is eliminated, 
and the timber turns out in good condition and is little liable to further attack. 
A consignment of logs was sent to Dehra Dun from Coorg and cut into f, and 
1 in, planking, and within five days stain appeared. The planks were then put 
into a blower kiln and subjected to high temperatures, high humidity conditions, 
and rapid circulation of air for two days, in order to overcome the staining; this 
was followed by an ordinary kiln-seasoning process, with the result that within 
nine days the thinner stuff, and within fifteen days the inch boarding, were com¬ 
pletely seasoned and came out in excellent condition. If kilns are not available, 
the logs should be converted absolutely green, and the material open stacked, in 
a direction to expose the pile to maximum ventilation. If logs cannot be converted 
at once, they should be skidded off the ground at both ends; otherwise the timber 
deteriorates rapidly. The salvation of this timber lies in quick seasoning, as it 
then yields an excellent hoard. 

Durability and Adaptability to Treatment. The timber is not durable 
in the open, but is fairly so under cover, if properly seasoned. It treats with ease; 
J. Warr treated sleepers of seasoned timber, which took up 15 lb. to 20 lb. per 
c. ft., with a relatively low pressure and in a short time, complete penetration 
resulted. 

Working Qualities. The timber saws easily, as easily as Bornbax mala- 
baricum. The kiln-seasoned material referred to above was used in the workshops 
at Dehra Dun, and was found to work with great ease both by hand and in 
machines, the fibre being remarkably straight. 

Uses, Present and Prospective. The wood is used for packing-cases and 
internal boarding. It is also said to be used for cart shafts. When kiln-seasoned, 
it is a fine board wood, suitable for backing cupboards, bottoms of drawers, 
partition work, good-class packing cases, ceiling boards and general carpentry, 
purposes such as ‘deals’ are used for in Europe. It makes up into a good ply- 
board, though only logs of smaller girth and such as are not fluted can be used for 
the purpose. 


STEROULIACEAE 

References. Brandis, Ind. Trees, 79; Hooker, FI. Br. Ind. i. 353; Moll, Mik. 
Holzes, i.413; Ridley, Flora Mai. Penin., i. 266; Lecomte, Bois Indo-Ch., 103; Schn., 
Com. Woods Phil., 151; Kanehira, Anat. Char. For. Woods, 43 ; Kanehira, Iden. Imp. 
Jap. Woods, 8; Dunstan, Agr. and For. Prod. Br. W. Afr., 45, 73, 96; Unwin, W. Afr. 
For. and Forestry, 29, 106, et al. ; Baker, Hardwoods Austr., 44; Record, Timb. Trop. 
Amer., 427; Solereder, Sys. Anat. Dicots., i. 152; ii. 844; Engler u. Prantl, iii, No. 
6, 69. 

The Sterculiaceae consist of about 50 genera and approximately 700 species 
of trees, shrubs, lianas, and herbs, widely scattered throughout the tropical and 
sub-tropical regions of the world. Taken as a whole, the family is not important 
from the timber standpoint, although several genera produce serviceable durable 
woods. 

The best-known plant of this family is Theobroma Cacao , Linna small Brazilian 
tree the seeds of which produce the cocoa and chocolate of commerce; this species 
has been cultivated to some extent in southern India and Ceylon. The ‘cola nuts’ 
of West Africa, which are the product of Cola acuminata , Schott et Endl., also have 
pronounced stimulating properties, and quantities are consumed by the natives 
of French Senegal. Many sterculiaceous plants have exceptionally long bast fibres 
which are employed locally for cordage (Sterculia villosa , Roxb.), and some species 
produce gurus which are used locally but have little economic value. 

The woods of the Sterculiaceae vary greatly in physical properties and structure. 
Heritiera Fames , Buch., ranges in colour from dark red to reddish-brown, has a high 
infiltration content, and is hard, heavy, and durable. Eriolaena Candollei , Wall., 
and Pterospermum acerifolium , Willd., occupy an intermediate position and are 
somewhat lighter in colour and weight. The other extreme among the Indian 
representatives of this family is found in the soft and spongy, coarse-textured 
woods of the various species of Sterculia which contain little infiltration and are 
hence perishable. 

The vessels in the woods of this family are usually few and scattered, and are 
often extremely large. The development of parenchyma is variable, in some 
species being restricted to the vicinity of the pores forming a narrow or broad 
halo, in others arranged in narrow bands not visible with the naked eye or in 
broad conspicuous bands. The fibres vary from fine to coarse and the volume of 
fibrous tissue fluctuates in the different species. The rays range from fine to very 
broad and usually form a high and conspicuous fleck on the radial surface. Ripple 
marks are present in some species, the ‘low 5 rays then being one-storied and the 
‘high 5 rays often occupying two to several tiers. Longitudinal gum canals are 
frequent in the cortex and pith, and have been observed in the secondary xylem 
of a number of Sterculias (S. urens, Roxb.). 

There are approximately 10 genera of Sterculiaceae in the Indo-Malayan 
region which produces timber of varying degrees of importance. Four of these are 
represented in India by 8 commercial species. 
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STERCULIA, Linn. 

References. Brandis, Ind. Trees, 79; Den Berger, Proef. Bosch., Java, Med. xiii. 
116; Kraemer, Proef. Bosch., Java, Med. xii. 44; Moll, Mik. Holzes, i. 422; Foxw., Timb. 
Br. N. Bor., 25; Lecomte, Bois Indo-Ch., 104; Brown, Min. Pro. Phil. For., i. 402; 
Foxw., Indo-Mal. Woods, 501; Schn., Com. Woods Phil., 153; Kanehira, Anat. Char. 
Form. Woods, 46; Lecomte, Bois Madagas., 104; Record, Timb. Trop. Amer., 430; 
Boulger, Wood, 168, 279, 282; Lewkow., Chem. Tech. Oils, Fats, and Waxes, 377. 

Size and General Distribution. This genus includes some 200 species of 
trees and shrubs distributed throughout the tropics of the world, and reaches its 
best development in tropical Asia. A number of species produce low grade, soft 
timber, but the genus is more important as a source of bast fibres for cordage, 
ropes, &c. 

Timber Species. 1. 8 . urens , Roxb.; 2. S. vittosa , Roxb.; 3. S . alata , Roxb.; 
4. S. campanula^, Wall. 

General Characteristics of the Wood. White, pale greyish-white, or 
yellowish-white to greyish- or reddish-brown, dull to lustrous, light to moderately 
light, soft to very soft and spongy, generally straight-grained, coarse-textured. 
Growth rings inconspicuous or indistinct, sometimes demarcated by bands of 
terminal parenchyma. Vessels medium-sized to large, forming distinct vessel lines 
on the longitudinal surface, generally grouped, with or without tyloses, some¬ 
times filled with gum. Parenchyma abundant, paratracheal, metatracheal, and 
terminal; metatracheal parenchyma often storied in cambiform rows of 2-4 cells 
and then forming ripple marks. Wood rays broad to very broad, plainly visible 
with the naked eye, often forming a pronounced ray fleck on the radial surface. 
Gum canals present in some species. 

Remarks. This genus produces soft, perishable woods suitable only for boxes, 
tea chests, matches, light construction, paper-pulp, &c., or where insulation or 
buoyancy are of first consideration. The bast fibres of certain species are used 
locally for cordage, ropes, and for coarse cloth. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Pores generally in clusters of two or more, 0-20 per mm. 2 ; paratracheal 
parenchyma restricted, not forming a halo about the pores ... 2 

1. Pores generally solitary, 0-3 per mm. 2 ; paratracheal parenchyma forming 
a light annular halo about the pores . . . . . S. campanuluta 

2. Metatracheal parenchyma in broad, conspicuous, wavy, tangential bands 
alternating with bands of fibrous tissue of about the same width; wood 
rays sinuate {x) ; wood somewhat interloeked-grained . . 8. alata 

2. Metatracheal parenchyma commingled with the fibres (punctate), if 
banded, the bands obscure ........ 3 

3. Wood brick-red to dull red or reddish-brown, with greasy feel; specific 
gravity approx. 0-59; gum canals occasional. . . . . /S', urens 

3. Wood white to greyish-brown, without greasy feel; specific gravity approx. 

O il; gum canals frequent . 8. villosa 

L 
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MICROSCOPIC KEY TO COMMERCIAL SPECIES 


STERCULI ACE AE 



1. Maximum diameter of vessels less than 300ja; metatracheal parenchyma 
and fibrous tissue zonate, in broad, conspicuous, alternating bands . 8. alata 

1. Maximum diameter of vessels more than 300 p; metatracheal parenchyma 
commingled with the fibrous tissue, if banded, the bands not conspicuous 2 

2. Fibres occupying more than half the space between vessels and rays, 
aligned in radial rows, abruptly tapered ... S. campanulata 

2. Fibres occupying less than half the space between vessels and rays, not 
definitely aligned in radial rows, gradually attenuate ... 3 

3. Metatracheal parenchyma mostly in longitudinal cambiform rows of four 
cells; largest rays less than 230 p wide, from 1,000-2,000 /x high . S. urms 

3. Metatracheal parenchyma mostly in longitudinal cambiform rows of two 
cells; largest rays more than 250 p wide, from 2,500-4,500 /x high . S. villosa 


Sterculia urens, Roxb. 


References. Gamble, Man. Ind. Tirnb., 94; Talbot, For. El. Bom., i. 137; Rodger, 
For. Pro. Burm., 9; Ind. For. Rec. ix. pt. v. 44; Pearson, Com. Guide For. Econ. Pro. 
Ind., 114; Troup, Silt. Ind. Trees, i. 151; Troup, Ind. Woods and Uses, 248; Watt, Com. 
Prod. Ind., 1051; Rock, Ornam. Trees Haw., 149. 

Vernacular Names. Ass. Odla, hatchanda ; Berar, Kami, taklej, kulu, guru, 
kairu ; Sont. Ganjher ; Bom. Mar. Karia, kandol, saldawar ; Khandesh, Kud ; Panch 
Mahals, Kalauri ; Burm. Shaw ; C.P. Kami, karlu, guru ; Gond. Hitum ; Mad. Tam. 
Kavalam, vdlay, putali, kavali ; Tel. Tabsu, yerra, polki ; Jeypore, Kaddu, karr ; 
U.P. Hind. Gfulu, kulu, gular, Jcarrai, tabsi, tanuku. 

Habit and Distribution. A short-stemmed branching tree, the stem often 
up to 8 ft. in girth but rarely over 15 ft. in length. Found in northern India from 
the Ganges eastwards, and throughout the dry rocky forests of the Peninsula, 
a],so in Lower Burma and Tenasserim. 

Supplies. A common tree in Chota Nagpur, very common in the Deccan, and 
especially in the Satpuras; it is, however, scattered in the forests, so that most 
divisions could not supply more than 50 to 100 tons annually. In Burma it grows 
to about the same size as in India ; Rodger puts an average tree at 7 ft. in girth, 
with a 20 ft. bole, and estimates the annual out-turn to be 100 to 200 tons. 

General Characteristics of the Wood. Sapwood pale greyish-brown; 
heartwood brick-red when first exposed, turning to dull red or reddish-brown with 
age; dull, with greasy feel, with an unpleasant odour when first exposed, light 
(sp. gr. approx. 0-59), even and straight-grained, rather coarse-textured (large 
pores and rays). 

Structure of the Wood: 

Growth rings indistinct, faintly deliminated by ray flares (*) and bands of terminal 
parenchyma, 15-20 per in. 

Vessels medium to large sized, the orifices (sapwood) plainly visible with the naked 
eye (small pin-pricks), forming broad, relatively inconspicuous, straight or somewhat 
vermiculate lines along the grain, occasionally solitary, the majority in radial or rounded 
groups of 2-8 (mostly 2-4), distant, quite evenly distributed, 1-17 per mm. 2 ; vessel seg¬ 
ments short (320-540 p long), thin-walled, truncate or rarely abruptly short-tailed on 
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one end, storied with the longitudinal parenchyma, the largest 330-360 /x in diameter; 
perforations simple, nearly horizontal to somewhat oblique; pits leading to contiguous 
vessels rather large, numerous, crowded, of nearly uniform size, oval or polygonal, the 
orifices lenticular, nearly horizontal, sometimes confluent; pits leading to parenchyma 
larger than the above, a number to each parenchyma cell but less crowded, variable in 
size, circular, oval, or elliptical, narrowly but distinctly bordered, with large rounded 
orifices; tyloses abundant, completely occluding the vessels in the heart wood, with 
rounded simple pits. 

Parenchyma paratraeheal, metatracheal, and terminal; (a) paratraoheal parenchyma 
confined to the immediate vicinity of the pores, not evident with a hand-lens; (6) meta¬ 
tracheal parenchyma abundant, visible with a hand-lens (x), in part diffused and in short, 
broken, tangential lines and then appearing punctate, in part in poorly defined, some- 
what wavy tangential bands five or more cells in width which cross the wood rays and 
are about the same width, storied longitudinally in cambiform rows of four units; 
(c) bands of terminal parenchyma similar to the metatracheal-zonate parenchyma but 
more distinct, crossing the rays where they flare slightly, storied longitudinally as above; 
cells of scattered ‘b’ parenchyma circular to elliptical or often angled, the long diameter 
30-45 p \ cells of banded ‘b’ and V parenchyma usually rectangular, arranged in radial 
rows, the tangential diameter as above; reddish-brown amorphous or globular gummy 
deposits frequent; groups of starch grains in some cells; crystals not observed. 

Fibres non-libriform to libriform, commingled with the metatracheal parenchyma, 
occasionally forming ( x) small, nearly solid tracts connecting wood rays, long attenuate, 
1,400-2,700 p long, 23-27 p in diameter; w alls 6-9 p thick; pits minute, slit-like, the 
orifices nearly vertical. 

Rays of two sorts, heterogeneous; large rays plainly visible with the naked eye, 
coarse, nearly straight (#), 1-3 per mm., flaring slightly ( x) at the boundaries of the 
seasonal rings, forming pronounced flecks on the radial surface, on the tangential surface 
darker than the background, conspicuous, and making up an appreciable volume of the 
wood, 8-12 seriate, the largest 220 plus (av. 150 -190) p wide and 40 plus cells and 2,000 
plus (av. 1,000-1,500) p high; small rays very sparse, uniseriate, 1-several cells high (t ); 
pits leading to vessels variable in size, circular, oval, or elliptical, narrowly bordered, with 
round orifices ; reddish-brown amorphous or globular deposits very frequent; groups of 
starch grains occasional; crystals not observed. 

Ripple 7narks present, fine, not visible with the naked eye on the tangential surface, 
appearing as fine horizontal striations on the radial surface, 60-70 per inch. 

Gum canals not infrequent, in uniseriate tangential rows, extending long distances 
along the grain, lysigenous, often confluent (x) ; canal orifices 200-250 p wide radially, 
500-700 p wide tangentially; deposits pale yellowish-brown, translucent. 

Summary. The brick-red or reddish-brown heartw r ood, greasy feel, abundant tyloses, 
and not infrequent gum canals are features of this timber. 

Material. Gamble Specimen, No. 6277. 

Mechanical Properties. Wt. at 12 per cent, moisture content 38 lb. per c. ft. 
(Nimar, C.P.); 37 lb. per c. ft. (Palghat, Madras). No reliable figures are available 
as to strength; the timber is soft, especially the sapwood, and even the heartwood 
cannot be classed as more than moderately strong. 

Seasoning. The sapwood is very liable to stain, and to attack by white ants. 
The heartwood is non-refractory to season, developing few cracks, nor is it liable 
to warp. C. V. Sweet, in Ind. For . Rec. f ix, pt. v, p. 44, states that in view of 
the susceptibility of this timber to severe depreciation in the sapwood, prompt 
conversion during the dry season soon after felling is recommended. 

Durability and Adaptability to Treatment. The sapwood is very 
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perishable, the heartwood fairly durable under cover. No attempt has been made 
to treat this timber, though there can be little doubt that the timber would 
readily absorb an antiseptic. 

Working Qualities. The timber saws and works with ease. If the log is 
quarter-sawn, the rays give a distinctly attractive appearance to the timber. 
The heartwood works to a good surface and takes a fine polish. 

Uses, Present and Prospective. The timber is used for making guitars and 
toys (Gamble). F. J. Colley states that it is used for inferior packing-cases and for 
boarding in Madras. It is used for poor-class native huts in Khandesh and some' 
times for dugouts in the Konkan. Samples were sent home to England to be 
tested for cement barrels and passed as suitable; it was also tested for matches in 
India and yields a poor-class splint and box. It is probable that quartered 
pieces of heartwood could be used for small panels and as inlay in better-class 
furniture. 

Sterculia villosa, Roxb. 

References. Gamble, Man. Ind. Timb., 94; Talbot, For. FI. Bom., i. 139; Rodger, 
For.Pro. Burm.,9; Parkinson,For. FI. Andam., 101; Haines, For. FI. Chota Nagpur, 205; 
Ind. For. Rec. v. pt. i. 4; Ind. For. Rec. ix. pt. v. 44; Kanehira, Anat. Notes Ind. Woods, 
5; Pearson, Com. Guide For. Econ. Prod. Ind., 114; Troup, Silv. Ind. Trees, i. 152; 
Troup, Ind. Woods and Uses, 249; Watt, Com. Prod. Ind., 1051. 

Vernacular Names. Ass. Orruik, odela, salw, Behar. Ganjher, sisi ; Uriya, 
Sisir ; Bom. Mar. Sarda, sarde ; Kan. Savaya, chauri ; Burm. Shaw-ni, gahta, kahta, 
pawleng ; C.P. Tidal, kuthada, kvdal ; Punj. Gulbodla, gul-kandar, massu ; Mad. Tam. 
MuraUhan, vakenar, ami ; Mai. Vekka ; 1J.P. Hind. Udal, udar, odal, odala, 
godgudala. 

Habit and Distribution. A large tree in Burma, up to 7 ft. in girth and 30 ft. 
bole (Rodger). In India it is rather smaller and from 4 ft. to 5 ft. in girth in favour¬ 
able localities, such as the United Provinces. Found from the Indus eastwards, 
throughout India, Burma, and the Andamans, except in the arid zones. 

Supplies. Common in the deciduous forests of the Andamans, where about 
100 tons could be obtained annually. The Kurseong, Jalpaiguri, and Kalimpong 
Divisions can supply annually 1,800 c. ft., 3,500 c. ft., and 7,000 c. ft. respec¬ 
tively, in logs 5 ft. in girth and 40 ft. long. Rodger estimates that Burma could 
supply 250 tons or more per annum, while P. C. Kanjilal states that moderate to 
fair supplies of small-sized logs up to 4 ft. in girth are available from the United 
Provinces. Parker states that it is common in small sizes in the Punjab. Scattered 
throughout the Central Provinces and Bombay Deccan, but not very common. 
Moderate supplies available from the West Coast Divisions. 

General Characteristics of the Wood. White, soon turning greyish-brown, 
lustrous (especially on the radial surface) when first exposed, without characteristic 
odour or taste, extremely light (sp. gr. approx. 0-11), even and straight-grained, 
coarse-textured (large rays). 

Structure of the Wood : 

Growth rings indistinct; it is reported to have 3-6 rings per inch. 

Vessels medium to large sized, the orifices plainly visible with the naked eye, 
forming broad, conspicuous, nearly straight vessel lines along the grain, solitary or usually 
in radial groups of 2-3, occasionally 2—8 in nests or in radial or tangential clusters, 
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distant, somewhat unevenly distributed, 0-20 per mm. 2 ; vessel segments short (300-470 p), 
thin-walled, truncate or rarely abruptly short-tailed, storied with the longitudinal 
parenchyma, the largest 300-330 p in diameter; perforations simple, nearly horizontal 
to somewhat oblique; pits leading to contiguous vessels rather large, numerous, crowded, 
polygonal, the orifices narrowly elliptical, nearly horizontal; pits leading to parenchyma 
larger than the above, a number to each parenchyma cell but less crowded, variable in 
size, circular, oval, or elliptical, narrowly bordered, with large rounded orifices; tyloses 
abundant, occluding some of the vessels, with large, rounded, simple pits. 

Parenchyma paratracheal, metatracheal, and terminal; (a) paratracheal parenchyma 
not conspicuous with a hand-lens ( x ), in 1-several layered tracts about the vessels, 
the cells of the contiguous layer peripherally flattened; (6) metatracheal parenchyma 
appearing punctate with a hand-lens, abundant, occupying more than half the space 
between the pores and rays (x), in part diffused or irregularly tangentially zonate in uni- 
seriate lows, in part in tangential bands o or more cells in width which cross the rays, 
storied longitudinally hi cambiform rows of 2-4 (mostly 2) units; (c) bands of terminal 
parenchyma similar to the metatracheal-zonate parenchyma but more distinct, often 
including lysigenous gum canals; cells of scattered ‘b’ parenchyma for the most part 
circular to broadly oval, often angled, the long diameter 30-45 (mostly 35-40) p; cells 
of banded ‘b’ and V parenchyma (x) usually rectangular, arranged in radial rows, the 
tangential diameter 30-40 p; pale brown deposits occasional; crystals not observed. 

Fibres non-libriform, occupying less than half the space between pores and rays (x), 
for the most part in irregular, 1-2 seriate, tangential rows, long attenuate, 550-2,150 p long,' 
30—35 p in diameter; walls 5—7 p thick; pits minute, slit-like, the orifices nearly vertical. 

Pays of two sorts, heterogeneous; large rays plainly visible with the naked eye, 
coarse, nearly straight (x), 1-3 per mm., darker than the background and forming broad, 
pronounced ray flecks on the radial surface, on the tangential surface appearing as short 
vertical line dashes, 5-14 seriate, the largest 250-270 p wide, and 40 plus cells and 4,600 
(av. 2,500-3,500) p high; small rays very sparse, uniseriate for the most part, much 
lower (t) than the large rays; pits leading to vessels variable in size, circular, oval, or 
elliptical, narrowly bordered, with large rounded orifices; groups of starch grains present 
in some cells; crystals not observed. 

Ripple marks present, fine, not visible with the naked eye on the tangential surface, 
appearing as fine horizontal striations on the radial surface, 50—60 per inch. 

Gam canals frequent, terminal (?), in 1-2 (mostly 1) seriate tangential rows, extend¬ 
ing long distances along the grain, lysigenous, often confluent ( x ); canal orifices 300-400 p 
wide radially; tangential diameters wider but variable; deposits pale lemon-yellow 
translucent. 

Summary. Of the four species of Sterculia herein described, S. villosa is of the poorest 
quality; it approaches closest to S. urens anatomically but is lighter in colour and weight 
and far less durable. 

Material. Gamble Specimen, No. 6234; Hand Specimen, source unknown, No. 1099. 

Mechanical Properties. Wt. at 12 per cent, moisture content 17 lb. per c. ft. 

1 he timber has never been tested for strength; it is, however, not strong and 
extremely soft. 

Seasoning. Experiments in air-seasoning, carried out in the Kalimpong 
Division of Bengal (Ind. For. Rec., ix, v, 44), showed the timber to be ex¬ 
tremely liable to severe damage by insects and fungus, but cracking and twisting 
were entirely absent. If seasoned in the log, end-splits develop. Every effort 
should be made to convert as soon after felling as possible, followed by open 
stacking under cover (C. V. Sweet). 

Durability and Adaptability to Treatment. Very perishable; the only 
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hope of rendering this timber suitable for boarding is careful seasoning. It might 
be possible to treat it with a salt solution to protect it against insect attack. 

Working Qualities. It is very easy to saw, machine, and work by hand, 
but difficult to bring to a really good finish, due to the open texture of the timber 
and its fibrous character. 

Uses, Present and Prospective. It is used in limited quantities in Assam 
for tea-boxes; H. H. Haines states that it is used for the same puipose in the 
Duars. It yields a moderately good match splint. It is a poor quality wood, for 
which it will be difficult to find a use. It might be tested for three-ply work. 
It is a valuable tree on account of the excellent fibre obtained from the bark. 

Sterculia alata, Roxb. 

Syn. S. Haynii, Bedd. 

References. Gamble,Man.Ind.Tim.,96; Talbot, For. FI. Bom., 142; Rodger, For. 
Pro. Burrn., 8; Parkinson,For. FI. Andam., 99; Troup, Silv. Ind. Trees, i. 152; Troup,Ind. 
Woods and Uses, 247. 

Vernacular Names. Andam. Letkok ; Beng. Tula ; Nep. Muslim ; Burra. 
Sinkadet, letkdk; Tg. Haron\ Kan. Tattele, talbe-mara. 

Habit and Distribution. A very tall tree with a long, cylindrical, straight 
stem and buttressed base. In the Chittagong Hill Tracts, it was found well over 
150 ft. high, and similar sized trees up the Borak River in Cachar. Parker states 
that in Tavoy and Mergui trees 80 to 100 ft. to the first branch are to be found in 
the evergreen forests. A conspicuously tall tree in the Andamans. Found in 
Eastern Bengal, Assam, Chittagong, Lower Burma, the Andamans, and the 
West Coast from N. Kanara southwards. 

Supplies. Fair supplies are available in Assam, Chittagong, Lower Burma, 
Tenasserim, and the Andamans. Were the timber to come in demand, it would 
have to be worked out with other species, as there is not enough in any one locality 
to-justify working it out alone. Rodger estimates that Lower Burma could supply 
250 tons per annum, and probably the catchment areas of the Borak River in 
Assam and the Kasalong River in Chittagong would supply equal quantities. 
Parkinson states that the tree is abundant in the Andamans. It only occurs in 
small quantities in Kanara and Malabar. 

General Characteristics of the Wood. White, turning light-brown on 
exposure, often discoloured, with greyish- or bluish-black streaks (fungus), lustrous 
(especially on the radial surface), without characteristic odour or taste, very light 
to light (sp. gr. approx. 0-48), uneven and usually straight-grained but splitting 
rough (sinuate rays), coarse-textured (large rays). 

Structure of the Wood : 

Growth rings indistinct, 2-5 per inch. 

Vessels small to medium sized, for the most part embedded in tangential bands of 
parenchyma, open, the larger orifices discernible with the naked eye, forming broad, 
often vermieulate but relatively inconspicuous vessel lines along the grain, solitary or in 
radial rows of 2-9 and then variable in size, rarely in double rows or rounded groups of 
a-4, unevenly distributed and distant, 0-19 per mm*; vessel segments short (120-400 y), 
rather thick-walled, truncate to somewhat oblique, the largest 200-250 /x in diameter; 
perforations simple; pits leading to contiguous vessels minute, crowded, rounded or 
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iluntly 6-cornered, often united; pits leading to parenchyma slit-like, the pit cavities 
often larger than in the pits leading to contiguous vessels; tyloses absent; lemon-yellow 
deposits common, usually forming parietal globules. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal; (a) paratracheal 
parenchyma not conspicuous with a hand lens (x), in 1-several layered tracts about 
the vessels, the cells of the contiguous layer peripherally flattened; (6) paratracheal- 
zonate parenchyma very abundant and forming an appreciable volume of the wood, in 
broad (7 or more cells wide), uneven-margined, tangential bands extending for long 
distances across the rays and separated by bands of fibrous tissue of approximately the 
same width, at times forming the bulk of the tissue between the rays exclusive of vessels 
owing to the further reduction of the fibrous tissue and then often united radially along 
the ray margins, copiously pitted, with numerous conspicuous intercellular spaces ; 
(c) metatracheal parenchyma diffused, sparse, the cells occasional in the fibrous tracts; 
cells of ‘b’ parenchyma rounded (m), circular or oval for the most part, in eambiform 
rows of 1—4 (mostly 2) units along the grain which are not storied, the average diameter 
30-45 y ; * c ’ parenchyma cells of much smaller size; gummy deposits absent; crystals 
common; starch deposits frequently present. 

Fibres non-libriform to libriform, (a) in broad tangential bands alternating with, 
and about the same width as, the bands of parenchyma which extend for long distances 
across the rays, ( b ) in restricted tracts (owing to the increase in the volume of longitudinal 
parenchyma) and then united tangentially with the wood rays by conjunctive paren¬ 
chyma, 430—1,790 y long, 20-30 y in. diameter; walls 3—7*5 y thick; pits small, narrowly 
bordered, the orifices lenticular, nearly vertical. 

Bays of two sizes, heterogeneous; large rays plainly visible with the naked eye, 
coarse, sinuate ( x ), close (2-4 per mm.), of the same colour as the background but forming 
a conspicuous fleck on the radial surface owing to their size, 8-15 seriate, 150-200 y wide 
and 40 plus cells and 750 plus y high; small rays few, 1-3 seriate, much lower (t) than the 
large rays; pits between ray cells very numerous, simple, oval or lenticular; pits leading 
to vessels slit-like, sometimes united; deposits not observed; crystals frequent. 

Ripple marks absent. 

Gum canals not observed. 

Summary. A soft wood but harder than most species of Sterculia because of the 
high volume of more resistant ray tissue. 

Material. Gamble Specimen, No. 6205; Hand Specimen, source unknown, No. 1376. 

Mechanical Properties. Wt. at 12 per cent, moisture content 24 lb. per o. ft. 
(India); 31 lb. per c. ft. (Burma). Not tested as yet for strength. A moderately 
hard wood and stronger than other timbers of this genus. 

Seasoning. The timber does not split to any extent while seasoning. No 
attempt has been made to air-season this timber according to proper methods, 
but it is reasonable to suppose that it would yield fair planks if properly handled. 
It should be converted as soon after felling as possible and open-stacked under 
cover. 

Durability and Adaptability to Treatment. The timber is very perishable 
if placed in exposed positions; under cover after seasoning, planks last well. It 
could be antiseptically treated with great ease. 

Working Qualities. It saws and machines easily, finishing to a better surface 
than other species of Sterculia. Cut on the quarter it presents a very marked silver 
grain. 

Uses, Present and Prospective. It is used for tea box ply-boards, but is 
liable to stain; it is also used for planking, as a cheap packing case wood. It has 
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been tested for matches by the Small Industries Development Co., Calcutta, and 
passed as moderately suitable for splints and boxes. More can be done with this 
timber than with other species of Sterculia, as Rodger confirms our opinion that 
it is the best timber of this class, and with proper seasoning will yield a useful 
plank wood. 

Sterculia campanulata. Wall 

References. Gamble, Man.Ind.Timb.,93; Parkinson,For. FI. Andam., i 00;Heyne, 
Nutt. Planten, 2 Druk. ii. 1065; Nat. Stand. Dispensatory (U.S.), 1685. 

Trade and Vernacular Names. Papita. Veen. Andam. Papita. 

Habit and Distribution. A large, tall tree 100 to 130 ft. in height, and 8 to 
10 ft. in girth ; Parkinson states that it has a smooth cylindrical bole which is not 
buttressed, but has strong spreading roots at the base. Found in Lower Burma, 
Mergui, Tavoy and the Andamans. 

Supplies. It is very common in the deciduous forests of the Andamans. 
M. C. C. Bonington estimates the annual out-turn from the Andamans at 
approximately 2,000 to 3,000 tons, while Rodger estimates the out-turn from 
Tenasserim at 150 to 300 tons per annum. Logs are available 6 ft. in girth and 
over, 25 to 30 ft. in length, and of good shape. 

General Characteristics of the Wood. Uniform ivory white, often dis¬ 
coloured with bluish-black streaks (fungus), very lustrous (especially on the radial 
surface), without characteristic odour or taste, very light (sp. gr. approx. 0-33), 
even and straight-grained, coarse-textured (large rays and vessels). 

Structure of the Wood : 

Grmvth rings indistinct, faintly clemarked by flares (x) in the wood rays, 3-4 per inch. 

Vessels large, round except where contiguous, proximate to the large rays, the orifices 
conspicuous (pin-pricks) with the naked eye, forming broad conspicuous straight lines 
on the longitudinal surface, generally solitary, rarely in radial rows of 2 - 3 , distant, 
quite evenly distributed, 0-3 per mm. 2 ; vessel segments short ( 200-600 p), thin-walled, 
truncate, the largest 300-340 p in diameter; perforations simple, nearly horizontal; pits 
leading to contiguous parenchyma numerous, many to each parenchyma cell, elliptical, 
widely bordered, the orifice nearly horizontal; tyloses absent; gummy deposits absent. 

Parenchyma visible with a hand-lens (x), paratracheal and metatracheal, (a) paia- 
tracheal parenchyma abundant, forming a whitish annular halo (10 X) about the 
pores, restricted radially but extending tangentially on one or both sides and connecting 
pores with wood rays, the cells contiguous to or bordering the vessel cavity peripherally 
flattened, those further removed polygonal and often flattened tangentially and storied 
longitudinally in cambiform rows of usually four units, their long diameters 40-50 p ; 
( b ) metatracheal parenchyma abundant, diffused or in short, interrupted, tangential i ows 
of several units, storied longitudinally ill cambiform rows of usually four units, the long 
diameter as above; intercellular spaces abundant; deposits or crystals not observed: 
starch deposits occasional. 

Fibres non-libriform, in radial rows (x), abruptly tapered, storied longitudinally 
and the enlarged portion about the length of the row's of cambiform parenchyma, 830- 
1,950 p long, 40-60 p in diameter, thin-walled ( 2-3 p ); pits slit-like, narrowly bordered, 
steeply oblique. 

Rays of two sizes, heterogeneous; large rays conspicuous with the naked eye, 
coarse, nearly straight (a;), 1-4 per mm., flaring slightly (x) at the boundaries of the 
seasonal rings, of the same colour as the background but forming a conspicuous fleck on 
the radiql surface owing to their size, 8-18 seriate, the largest 350-385 p wide, and 40 





-ir'jt 


(10X) 

STERCULIA CAMPANULATA, WALL. 


MAP 

SHOWING DISTRIBUTION 


STERCULIA CAMPANULATA. Wall. 


Bhutan 


RAJPUT ANA 


/^"B IHAR 
. c, AND * 
'AOR ISS A 


^TR A'* 


BAV 

OF 

BENGAL 


Nicobar* 
Islands 4 



















(110 x) 

Photomicrograph by H. P. Brown 


55. STERCULIA CAMPANULATA, WALL 







































































STERCULIACEAE 


153 

plus cells and 4,800 plus /x high; small rays uniseriate for the most part, the tallest 400 
plus fi ; ray-cells copiously pitted; intercellular spaces frequent; crystals and gums 
lacking; peripheral cells of large rays with starch deposits. 

Ripple marks present, visible with the naked eye on the tangential surface but not 
conspicuous, appearing as fine horizontal striations on the radial surface, about 50 per mm. 

Gum canals not observed. 

Summary. A straight-grained, coarse-textured, light wood, with none of the 
indications of durability. 

Material. Gamble Specimen, No. 6083. 

Mechanical Properties. Wt. at 12 per cent, moisture content 21 lb. per c. ft. 
The timber has as yet not been tested for its mechanical properties. It is soft, 
very flexible when green, and moderately strong. Its strength is about equal to 
that of Bornhax malabaricum. 

Seasoning. The future of this timber lies in quick seasoning. A consignment 
of logs was sent to the Forest Research Institute at Dehra Dun to be converted 
and the sawn material kiln-seasoned. It was cut into § and 1 in. boarding, the 
timber being absolutely green. It took eight days to reduce the moisture content 
from 100 per cent, to 7*2 per cent, in 1 in. stock and three days to reduce the 
moisture content of the § in. planking from 92-8 per cent, to 6-4 per cent. An 
objectionable smell was given off while seasoning, which completely disappeared 
when the moisture content reached 10 per cent. The boards when taken out of 
the kilns w T ere in perfect condition, free of splits, twist and stain. The experiments 
recorded above were carried out by S. Fitzgerald. Air-seasoning experiments have 
also been carried out with this timber in Calcutta, which show that fairly good 
results can be obtained, provided the logs are converted absolutely green, the 
sawn material open-stacked under cover, and the operation carried out in a fairly 
dry climate. The best solution to the problem is, however, kiln-seasoning. 

Durability and Adaptability to Treatment. The timber is very perishable, 
liable to blue-stain and fungus and insect attack. It can, however, be transformed 
into very serviceable material if seasoned, when it lasts well when used under 
cover or as a packing case wood. Protected by a coating of creosote or earth oil, 
it lasts fairly well in more exposed positions. 

Working Qualities. The timber saws with ease, both on a circular and band¬ 
saw ; it is rather liable to wind as it comes off the saw. It is easy to work by hand 
and machines well; if planed on the quarter, it works up to a brilliant, shiny surface. 

Uses, Present and Prospective. It is at present sent in small quantities to 
the Calcutta market and sold as cheap planking ; no attempts are, however, made 
to season the timber. Now that the possibilities of transforming this timber into 
really good board wood by kiln-seasoning have been demonstrated, the work of 
seasoning it by correct methods is to be adopted, and there is little doubt that 
it will find a ready market as a cheap board wood. 

HERITIERA, Aiton 

References. Brandis, Ind. Trees, 85; Hooker, Flora Br. Ind., i. 362. 

Size and General Distribution. The genus Heritiera is confined to the 
tropics of the Old World and Australia, and embraces 6-7 species which are 
in part ‘ littoral * and in part; ‘inland’. The former group is represented in 
India by two timber trees, one of which is of first importance. 
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Timber Species. 1. H . Fames , Buch.; 2. H, littoralis , Dryander. 

General Features of the Wood. Sapwood pale ; heartwood red to dark red 
or brownish-red; dull, heavy, hard, straight or somewhat interlocked-grained, 
fine and even-textured. Growth rings faint, delimited by darker lines (massed 
fibres). Vessels small to medium-sized, unevenly distributed, the orifices not 
discernible or scarcely discernible with the naked eye, partly occluded with 
reddish-brown gum, forming indistinct vessel lines on the longitudinal surface; 
reddish-brown gummy deposits frequent; chalky deposits occasional. Wood rays 
fine, not distinct with the naked eye (x), inconspicuous on the radial surface. 
Gum canals occasional. 

Remarks. The wood is to be recognized generally by its colour, lack of 
lustre, hardness, weight, and abundant metatracheal parenchyma which appears 
punctate ( x ) under a hand-lens. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Pore orifices not discernible or scarcely discernible with the naked eye ; 

chalky deposits rare; vessel lines (r, t) glistening; rays (x) of two sizes H. Fames 
1. Pore orifices discernible with the naked eye; chalky deposits common; 
vessel lines (r, t) dull; rays ( x ) of nearly uniform size . . H. littoralis 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Largest vessels 150-175p, in diameter; organic infiltration very copious, 
present in all elements and occluding the majority of the fibres; smaller 
wood rays (t) not storied with the longitudinal parenchyma . . H. Femes 

1. Largest vessels 200-235 y. in diameter; organic infiltration abundant, but 
restricted for the most part to vessels and parenchyma; smaller rays (t) 
storied with the longitudinal parenchyma . . . . Ii. littoralis 

Heritiera Femes, Buch. 

Syn. H. minor , Lam. 

References. Gamble, Man. Ind. Timb., 97; Rodger, For. Pro. Burm., 9; For, Bull. 
No. 29 of 1915; Pearson, Com. Guide For. Econ. Prod. Ind., 56; Troup, Silv. Ind. Trees, 
i. 153; Troup, Ind. Woods and Uses, 163; Foxw. Indo-Mal. Woods, 500; Boulger, Wood, 
281; Winn, Timb., 93. 

Trade and Vernacular Names. Sundri. Vern. Beng, Sundri, sunder; 
Burm. Pinle kanazo , ye -kanazo ; Arak. Razo . 

Habit and Distribution. A large tree, from 3 ft. to 6 ft. in girth and over in 
suitable localities. Trees over 6 ft. in girth are often faulty. It grows from 50 ft. 
to 80 ft. in height; the root system is not deep, but a peculiarity of this species is 
that it sends up perpendicular shoots from its roots (pneumatophores), a foot or 
"more in length, which, appear as points when the forests are submerged at high 
tide, and as innumerable pegs in the ground at low tide. Sundri occurs throughout 
the reserved forests of the Sundarbans, especially in the Khulna Bagirhat forests, 
as narrow strips along the Chittagong tidal forests, and over large areas in Arakan, 
between the mouth of the Mayu and Kaleindaung Rivers, the most important 
forests being in the Kyaukpyu District. The tidal or delta forests of the Bassein 
Division of Burma contain large areas of sundri forests, and these are probably 
the most important from the point of view of supplies. On the Tenasserim coast 
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ndri is found fringing the many islands and tidal creeks, especially in the 
Mergui District. 

Supplies. Forest Bulletin No. 29 of 1915 may be consulted for details of 
supplies. The Sundarhans forests of Bengal yield large quantities of small size 
material, nearly all larger trees having been exploited in the past. A survey of 
the Arakan forests, carried out by J. D. Hamilton, showed that there existed 
335 square miles of sundri forests, the rest being either mixed sundri and mangrove 
or pure mangrove forests. Based on enumeration plots in the 335 square miles 
it was found that 580,000 sundri trees over 5 ft. in girth were available. In the 
Basse! n or Delta forests of Burma the tree is larger than elsewhere, and large 
supplies are available. From an estimate made and based on a few sample plots, 
the number of mature trees was put at 1,152,000 stems. Quite recently an exten¬ 
sive aerial survey has been carried out over this area, from which more accurate 
data will be available. The difficulty in exploiting this valuable supply of sundri 
from the Delta forests of Burma is great, due to the dense nature of the forests 
right down to the edge of the tidal creeks. The Burmans, however, take out 
enormous quantities of this timber in billets as fuel. On the other hand the net¬ 
work of creeks may be the saving factor in the problem of extraction, as is the 
case in the Bengal Sundarhans. 

General Characteristics of the Wood. Sapwood pale reddish-brown; 
heartwood dark red to reddish-brown, sometimes faintly streaked with black; 
dull, without characteristic odour or taste, heavy (sp. gr. approx. 0*84), even 
and somewhat interlocked-grained, fine-textured. 

Structure of the Wood : 

Growth rings faint, irregular in contour, delimited by darker zones of massed libri- 
form fibres , 6-10 per inch. 

Vessels small to medium sized, open for the most part, the orifices not discernible 
or scarcely visible with the naked eye ( x ), forming narrow vessel-lines along the grain 
which glisten in places (gums) by reflected light, solitary or in linear or double radial 
rows of 2-5 (mostly 2-3), unevenly distributed, 0-18 per mm. 2 ; vessel segments thick- 
walled, 140-370 fM long, truncate or shallowly oblique and rarely abruptly short-tailed 
at one or both ends, the largest 150-175 /x in diameter; perforations simple, horizontal 
or somewhat oblique; pits leading to contiguous vessels minute, crowded, rounded, with 
minute rounded orifices, occasionally confluent forming pseudo-spirals; pits leading to 
parenchyma minute, crowded (many to each cell), with slit-like somewhat oblique 
orifices; tyloses absent; reddish-brown gummy deposits very abundant, often forming 
plugs completely obstructing the vessels; chalky deposits at rare intervals. 

Parenchyma paratracheal and raetatracheal; (a) paratracheal parenchyma sparse, 
confined to the immediate vicinity of the vessels, the maximum diameter 45-60 /x; ( h ) 
metatracheai parenchyma very abundant but somewhat irregularly distributed (x), ap¬ 
pearing punctate ( x ) at low magnifications, storied longitudinally, (1) sparsely diffused, 
(2) narrowly zonate, forming a reticulum with the wood rays, and (3) in broader tangential 
bands (terminal ?) at wider intervals; ‘2’ parenchyma in ragged, often interrupted, often 
oblique, sometimes forking, uniseriate rows, approximately 10-18 per mm. radially; 
cells oval, elliptical, or commonly angled, the long diameter 20-35 y ; *3’ parenchyma 
commonly in ragged, 1-5 seriate bands, occasionally in broad tangential belts several 
millimetres in diameter and then forming 40-50 per cent, of the longitudinal tissue; 
reddish-brown gummy deposits very abundant; crystals not observed. 

Fibres libriform, intermixed with the parenchyma and vessels and forming solid 
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bands free of vessels terminating growth rings, long attenuate, 800-2,700 y long, 18-28 y 
wide; walls 3-9 y thick; pits sparse, slit-like; reddish-brown deposits frequent, occluding 

the lumen. , ,, 

Bays fine, not distinct with the naked eye (x), 6-8 per mm., of the same colour as the 
background and hence not sharply distinct on the radial surface, with an abrupt transi¬ 
tion from large to smaller rays on the tangential surface (50 x) , 1—10 (mostly 4.- 6) sei rate, 
the largest 70-80 y wide and 30 plus cells and 800 plus y high, heterogeneous; pits leading 
to vessels numerous, many to each cell, with slit-like, somewhat oblique orifices, ciysta s 
absent; reddish-brown gummy deposits very abundant, completely occluding many of 

the ray cells. . 

Riffle marks present, inconspicuous, traceable to storied longitudinal parenchyma, 

the lines 80-100 per inch. . 

Gum cavities very rare, lysigenous, in short tangential rows embedded m paren¬ 
chyma ; maximum diameter 100-200 y ; gum orange-brown. 

Summary. The best of the two commercial species of Heritiera in India. 

Material Gamble Specimen, No. 5742; Hand Specimen, source unknown. 
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Mechanical Properties. Wt. at 12 per cent, moisture content 58 to 65 lb. 
per c. ft. The timber is very strong, elastic, and hard, factors which, together 
with its durability, are responsible for the high reputation it possesses. Recent 
tests carried out by L. N. Seaman, at the Forest Research Institute at Dehra 
Dun, give the following results: 


Moisture , 
percentage 
of we ight of 
oven dry wood. 

Weight, lb. 
per c. ft. at 12*3 
per cent, moisture 
content. 

Transverse strength , in 

lb. per sq. in. 

Strength at 
elastic, limit. 

Breaking 

strength. 

Modulus of 
elasticity or 
Young's modulus. 

12*3 

65 

11,110 

17,925 

2 , 708,000 


Impact 
bending 
strength at 
elastic limit, in 
lb. per sq. in. 

Compression 
parallel to grain. 

Crushing at right 
angles to grain at 
elastic limit , in 
lb. per sq. in. 

Hardness , 
in lb. per 
impression. 

Shear, average 
of radial and 
tangential , in 
\ lb. per sq. in. 

At breaking, in 
lb. per sq. in. 

Side. 

End. 

30,060 

8,615 

2,220 

2,340 

1,890 

1,915 


Compared with Burma teak, the strength of sundri at elastic limit is as 1 is to 117, 
and breaking strength as 1 is to 1-24. Sundri is also more than double as hard as 
teak, both on the side and on the end. 

Seasoning. The timber seasons slowly but well and develops few defects, the 
only trouble being fine surface cracks, especially towards the centre of a plank. 
Scantlings were satisfactorily kiln-sea3oned at Dehra Dun, which showed that 
rather low temperatures were necessary to avoid the development of surface 
cracking. 

I), a utility- AND Adaptability to Treatment. The timber is extremely 
irt r, e. I, ,tli in exposed positions and in contact with water. F. T. Dalton cites 
instar.c'- •• of rough-trimmed posts, placed in water-logged soil, lasting thirteen 
y , mu i others placed in a somewhat more elevated, though very damp situa¬ 
tion Listing for eighteen years. Boats built of this timber last sixty years and more. 

Wor ,ung Qualities. The timber presents no difficulties to sawing considering 























STERCULIACEAE 157 

its hardness. It machines well and can be worked by hand to a very high finish, 
taking a beautiful polish. 

Uses, Present and Prospective, The timber is extensively used in boat¬ 
building, as planks in 6 in, x 1 in. and 8 in. x 1 in. sizes, for boat oars, spars, masts, 
thwarts, for carriage building, as buggy shafts, felloes, spokes, and naves, for 
construction as posts and beams, for agricultural implements and furniture. 
It is used to some extent in Calcutta for picker-arms apd it is found very satis¬ 
factory for this purpose, though on the heavy side. The Jamalpur Railway 
workshops use the timber for tool handles, and especially large welding hammer 
shafts, for which it is eminently suitable. It was tried for leather-cutting blocks 
in Cawnpore, but lasted only a few days, the surface working to powder. The 
future development of the sundri market will depend on the steps taken in Arakan 
and the Delta forests of Burma to improve the methods of extraction for the large 
supplies available. Were these forests to be worked so as to yield a steady supply, 
there is no doubt that all the material available would find a ready market. As 
proof of the above assertion and in order to test the market, a trial consignment 
was sent some years ago from the Bassein Division in Burma to Calcutta, and the 
cost of extraction, conversion, transport, dock dues, sale charges, &c., only came 
to 49 per cent, of the price the timber fetched in the market. 

Heritiera littoralis, Dryander 

REFERENCES. Gamble,Man. Ind. Timb., 98; Talbot,For. FI. Bom., i. 145; Parkinson, 
For. FI. Andam., 102; Rodger, For. Pro. Burm., 9 ; Troup, Silv. Ind. Trees, i. 159; Troup, 
Ind. Woods and Uses, 163; Nordlinger, Quersch., Bd. xi. 46; Heyne, Nutt. Planten, ii. 
1069 ; Moll, Mik. Holzes, i. 449; Foxw., Com. Woods Mai. Penin., 92; Ridley, Timb. Mai. 
Penin., Agr. Bull., Straits and Fed. Mai. States, n. ser. i (1902), 51; Foxw., Timb. Br. N. 
Bor., 26; Matthews, Mangrove Swamps Br. N. Bor., 8; Brown. Min. Pro. Phil. For., i. 
42; Brown, Phil. Mangrove Swamps, 36; Foxw., Indo-Mal. Woods, 500; Schn., Com. 
Woods Phil., 151; Kanehira, Anat. Char. Form. Woods, 44; Baker, Hardwoods Aust., 
47 ; Boulger, Wood, 281. 

Vernacular Names. Beng. Sundri , sunder ; Bom. Mar. Sundrichand, holla,nd ; 
Kan. Chandmara ; Burm. Pinle-kanazo ; Mad. Tam. Choomuntri. 

Habit and Distribution. A moderate-sized tree; Parkinson states that it 
grows from 40 ft. to 80 ft. in height with a 4 ft. to 6 ft. girth; often of irregular 
growth, with thin, often curved buttresses. W. A. Robertson records that in 
Tavoy and Mergui it is a small tree and that the stem is about 20 ft. in length with 
an average girth of 3 ft. Found on the West Coast of India, scattered along the 
Kanara coast at Karwar, and at the mouth of the Gangavalli River; nowhere 
common, and very scarce farther south, though found on the Cochin coast. More 
common in Burma, in the Delta forests, and on the Tavoy and Mergui coasts. Very 
common all along the seashores of the Andamans. 

Supplies. W. A. Robertson states that supplies are difficult to obtain from 
Tenasserim owing to lack of coastwise boat traffic. Rodger is of opinion that 1,000 
tons or more are available from the Delta forests of Burma, while very consider¬ 
able supplies are available from the Andamans. Like the timber of H. Forties, the 
question of extraction presents difficulties, which could, however, be overcome 
were a steady demand to arise and fair prices be offered. 

General Characteristics of the Wood. Sapwood 2~3£ in. wide, pale 
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brown, merging gradually into the heartwood; heartwood light yellowish-red to 
dark red or reddish-brown, sometimes faintly streaked with black, dull, with the 
scent of old leather but without characteristic taste, heavy (sp. gr. approx. 0-81), 
even and straight- or somewhat interlocked-grained, fine-textured. 

Structure of the Wood: 

Growth rings faint, 8-10 per in. 

Vessels small to medium sized, open for the most part, the orifices discernible with 
the naked eye (#), forming narrow vermiculate vessel lines along the grain, solitary or in 
linear, for the most part radial, rows of 2-6 (mostly 2-3), unevenly distributed, 0-19 per 
mm. 2 ; vessel segments thick-walled, 100-420 fx long, truncate or shallowly oblique and 
rarely abruptly short-tailed on one or both ends, the largest 200-235 /x in diameter; 
perforations simple, horizontal or somewhat oblique; pits as in H. Fomes , Bueh.; tyloses 
absent; yellowish- or reddish-brown gummy deposits abundant, occasionally forming 
plugs completely obstructing the vessels, more often in parietal globules; chalky deposits 
frequent. 

Parenchyma paratracheal and metatracheal; (a) paratracheal parenchyma sparse, 
confined to the immediate vicinity of the vessels, the maximum diameter 45-80 ju; (b) 
metatracheal parenchyma very abundant, evenly distributed, appearing punctate at 
low magnifications, storied longitudinally, (1) sparsely diffused, (2) narrowly zonate, 
forming a reticulum with the wood rays, and (3) in broader tangential bands (terminal ?) 
at wider but frequent intervals; *2’ parenchyma in ragged, often interrupted, often 
oblique, sometimes forking, uniseriate rows, which average 15-20 per mm. radially; cells 
orbicular or broadly oval, the long diameter 25-45 /a; crystals occasional; bands of < 3’ 
parenchyma ragged, 1-4 (mostly 1-2) seriate, at intervals of J to 2 mm.; yellowish- or 
reddish-brown gummy deposits common. 

Fibres libriform, long attenuate, 660-2,000 fx long, 20-26 (mostly 20) fx wide; wall 
3-8 fx thick; pits sparse, slit-like. 

Fays fine, not distinct with the naked eye ( x ), 4-7 per mm., of the same colour as the 
background and hence not sharply distinct on the radial surface, somewhat variable in 
size on the tangential surface (50 X>, 1-7 (mostly 3-5) seriate, the largest 65-85 /x wide 
and 25 plus cells and 600 plus /x high, the smaller about the height (r, t) of the rows of 
cambiform parenchyma and storied with them; pits leading to vessels as in IL Fames, 
Buch.; crystals absent; reddish-brown gummy deposits very abundant, completely 
occluding many of the ray cells. 

Ripple marks present, very inconspicuous, traceable to storied longitudinal paren¬ 
chyma and the smaller wood rays, 90-110 per inch. 

Gum canals very rare, in short tangential row’s embedded in parenchyma; maximum 
diameter 70-100 /x; gum orange-brown. 

Summary. Similar to H. Fomes , Buch., but generally slightly lighter in colour and 
weight, somewhat coarser-textured (larger pores), and with less copious organic infiltra¬ 
tion (gum). 

Material. Gamble Specimen, No. 5832; Hand Specimen, No. 1454, source unknown. 

Mechanical Properties. Wt. at 12 per cent, moisture content 52 lb. per c. ft. 
A strong, hard, elastic timber. Gamble quotes the following figures for strength 
on experiments carried out by Professor Unwin, F.R.S., for the Imperial Institute, 
on Ceylon timber: 


Shearing parallel to fibre 
Crushing 

Transverse strength . 
Coefficient of elasticity 


1,333 lb. per sq. in. 
2*938 tons per sq. in. 
6460 
737*2 
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The transverse strength of II. littoralis as compared with that of H. Fomes is 
therefore as 14,470 lb. is to 17,925 lb. per sq. in. 

Seasoning, The timber is liable to develop end-splits and some surface 
cracking. If good results are to be obtained, either careful air-seasoning or kiln¬ 
seasoning will be necessary. 

Durability and Adaptability to Treatment. A very durable timber, both 
on land and in water. No data are available as to its life when placed in varying 
conditions, but it has a good reputation for durability. It would not be necessary 
to treat this timber with antiseptics to increase its durability. 

Working Qualities. A hard wood, which, like H. Fomes , saws with some 
difficulty; it machines well and can be worked to a very fine surface on a lathe, 
taking a high finish and polish. W. A. Robertson says that it is more knotty and 
twisted than sundri, and therefore more difficult to work than that species. 

Uses, Present and Prospective. Used for similar purposes as the timber 
of II. Fomes , but not nearly so well known in the market. It is used for boat¬ 
building, as knees and as piles of bridges in Burma. It is a most excellent firewood, 
having a high calorific value. In the Andamans the buttresses are sometimes used 
whole for boat rudders (W. A. Robertson). It can be grouped with H. Fomes for 
market purposes, though not such a high-class timber. 

PTEROSPERMUM, Schreber 

REFERENCES. Brandis, Ind. Trees, 90; Beekman, Proef. Bosch., Java, Med. v. 107; 
Den Berger, Proef. Bosch., Java, Med. xiii. 114; Kraemer, Proef. Bosch., Java, Med. 
xii. 44; Moll, Mik. Holzes, i. 462; Foxw., Timb. Br. N. Bor., 23; Lecomte, Bois Indo-Ch.., 
105; Brown, Min. For. Pro. Phil. For., i. 398; Foxw., Indo-Mal. Woods, 501; Schn., 
Com. Woods Phil., 152; Kanehira, Anat. Char. Form. Woods, 45; Lecomte, Bois Mada- 
gas., 105. 

Size and Distribution. Pterospermum includes about 18 species, winch 
are distributed through southern Asia, the Andamans, Java, Borneo, and the 
Philippines. At least 11 species are found in India, 6 of which are natives of the 
west side of the Peninsula. The genus is not important in India as a source of 
timber. 

Timber Species. P. acerifolium , Willd. 

General Characteristics of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 

Pterosperrmim acerifolium, Willd. 

References. Gamble, Man. Ind. Timb., 100; Talbot, For. FI. Bom., i. 149; Rodger, 
For. Pro. Burm., 10; Witt, Des. Bot. List, N. Berar, C.P., 25; Kanjilal For. FI. U.P., 
62; Ind. For. Rec, ix. pt. v. 42; Troup, Silv. Ind. Trees, i. 160; Troup, Ind. Woods and 
Uses, 223; Heyne, Nutt. Planten, 2 Druk, ii. 1062. 

Vernacular Names. Beng. Kamkchampa, muchokunda , rnus ; Bom. Karm - 
kara, kanah-champa * karnikar ; Burm. Tamig-petvmn , sinna; Kc. Magwi-napa ; 
C.P. Machkund ; U.P., Jaunsar. May eng. 

Habit and Distribution. A tall, straight, cylindrical-stemmed tree, with 
a girth of 5 ft. to 6 ft. and 30 ft. to 40 ft. bole, in Bengal, Kanara, and the United 
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Provinces, and up to 8 ft. in girth in Burma. Pound in the sub-Himalayas of the 
United Provinces, Bengal, Chittagong, hills of Assam, Kanara, and Burma. 
Scattered in Bihar and Orissa and the Central Provinces; much planted as an 
ornamental tree. 

Supplies. The tree is common in Burma, where Rodger estimates 500 tons 
could be procured annually. In the United Provinces it is scattered, being fairly 
common in the Dim; it is classed by the Conservator of Forests, Western Circle, 
United Provinces, as a third-class tree in respect to supplies. In the Kurseong 
Division of Bengal it is scattered throughout the forests, but supplies are limited, 
and it could only be worked out with other species. It is common in the Devimone 
Chat forests of the Kanara forests in Bombay, but difficult to extract. 

General Characteristics of the Wood. Sapwood pale white; heartwood 
light pinkish-red when freshly cut, turning a little darker on exposure, often with 
a purplish cast; rather lustrous, without characteristic odour or taste, light to 
moderately heavy (sp. gr. 0*61), even and somewhat interlocked -grained, fine- 
textured, with fine, inconspicuous ripple marks. 

Structure of the Wood : 

Growth rings distinct, irregular in contour, demarked by denser fibrous tissue, 
6-12 per inch. 

Vessel# small to medium sized, the orifices (x) scarcely visible with the naked eye, 
forming visible but inconspicuous vessel dines along the grain, solitary or in radial 
uniseriate or rarely double rows of 2-5 (mostly 2-3) the units of which usually vary in 
size, evenly distributed, 4-18 per mm. 2 ; vessel segments 300-435 p long, thin to medium 
thick-walled, truncate or generally somewhat oblique and occasionally abruptly short 
tailed, the largest 150-170 /a in diameter; perforations simple; pits leading to contiguous 
vessels round or broadly oval, crowded, wdth broad borders and rounded (punctate) 
orifices; pits leading to parenchyma similar but with narrower borders, many to each 
parenchyma cell; tyloses absent; deposits wanting. 

Parenchyma para-tracheal and metatracheal; (a) paratracheal parenchyma not 
abundant, forming a uniseriate, interrupted row, the maximum diameter 35-55 /x; (5) 
metatracheal parenchyma visible with a hand-lens, very abundant and making up an 
appreciable volume of the tissue between the rays and pores (x), forming a fine reticulum 
with the wood rays, storied longitudinally, rarely diffuse, for the most part in irregular 
1-2 (mostly 1) seriate, usually oblique, tangential rows which average 15-20 per mm. 
radially; cells round (a*), oval, or elliptical, the long diameter30-40 /a, many completely 
occluded with yellowish- or reddish-brown gummy deposits; groups of rounded simple 
starch grains frequent; crystals not observed. 

Fibres non-libriform, in irregular tangential bands 2-3 cells wide separating the 
metatracheal-zonate parenchyma, 580-2,150 p long, 20-30 p wide; walls 3-7 /x thick; 
pits slit-like, usually vertical. 

Bays fine, not distinct with the naked eye, sinuate (a;), very close (11-16 per mm.), 
and forming a fine reticulum with the metatracheal-zonate parenchyma, of the same 
colour as the background and hence not sharply distinct on the radial surface, 1-4 
seriate, heterogeneous; largest rays 50 plus /x wide and 25 plus cells and 800 plus /x high; 
average rays 10-20 cells and 300-600 /x high; pits leading to vessels round or broadly 
oval, narrowly bordered, with rounded orifices, many to each parenchyma cell; crystals 
not observed; gummy deposits copious, yellowish- or reddish-brown, completely 
occluding many of the ray cells. 

Ripple marks present inconspicuous, traceable (?) to storied longitudinal paren¬ 
chyma, 80-100 per inch. 
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Summary. Resembles the Burmese thitka wood, Pentace burmanica , Kurz, but is 
paler with a purplish cast, and has less conspicuous ripple marks. 

Material. Gamble Specimen, No. 5814. 

Mechanical Properties. Wt. at 12 per cent, moisture content 39 lb. per c. ft. 
No mechanical tests have been carried out. The timber is moderately hard, but 
not very strong; it may be classed as somewhat stronger than Cedrela Toona. 

Seasoning. The timber seasons remarkably well, and has only a slight 
tendency to develop surface cracks. Experiments carried out in Kakmpong in 
Bengal (Ind. Far. Rec ., vol. ix, v, 42), showed that green conversion, followed 
by stacking under cover, and protection from the direct rays of the sun, gave very 
satisfactory results. 

Durability and Adaptability to Treatment. The timber is not durable in 
the open, but fairly so under cover. It is, however, very liable to insect attack 
until it is thoroughly seasoned. To obviate insect attack, and if for use as planking 
or for furniture, it might with advantage be treated with a salt solution or be 
powellized. 

Working Qualities. It is usually sawn green and presents no difficulties in 
this respect. It works easily both by hand and in machines and finishes to an 
excellent surface, taking a good polish. 

Uses, Present and Prospective. It is sometimes used for planking and as 
a tea box wood. Rodger says that it makes good matches and match-boxes. 
Gamble draws attention to its resemblance to Pentace burmanica , which is a very 
handsome timber; it is certainly very similar to that timber, but the storied struc¬ 
ture is less marked. The timber is worthy of more attention than it receives at 
present. It would make up into attractive furniture, and probably be suitable for 
mathematical instruments and general high-class work, such as panelling, orna¬ 
mental boxes, brush backs, toys, &c. 

ERIOLAENA, DC. 

References. Brandis, Ind. Trees, 87 ; Hooker, Flora Br. Ind., i. 370. 

Size and General Distribution. A small genus of 7-8 Asiatic trees including 
but one Indian timber species of the third class, a large tree native to Burma and 
Bhutan. 

Timber Species. 1. E . Candollei, Wall. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species'. 

Eriolaena Candollei, Wall 

References. Gamble,Man.Ind. Timb., 103; Talbot, For. FI. Bom., i. 151 ; Rodger, 
For. Pro. Bum., 10; Troup, Ind. Woods and Uses, 139; Foxw. Indo-Mal. Woods, 
500; Howard, Timb. World, 84. 

Trade and Vernacular Names. Salmon Wood; Swani. Vern. Bom. Bute, 
bother, bothi,botku, aranj , budgari , dahmun ; Burm. Dwani, swani, tayaw-ywetwaing . 

Habit and Distribution. A moderate-sized tree, 6 ft. in girth and 25 ft. bole, 
in Burma (Rodger). Talbot states that he is unable satisfactorily to distinguish 
between the four usually accepted species, E. Candollei , E. Stocksii , E. Hookeriana , 
and E . quinquelocularis , but has for practical purposes described only E. Candollei . 

M 
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Found in the drier forests of Burma, thoughout central, southern, and western 
India. In Bombay salmon wood occurs in the dry forests of the Khandesh Sat- 
puxas, abundant in Akrani; N. Kanara, Belgaum, the Deccan, and Konkan Ghats 
(Talbot). 

Supplies. The tree is not very plentiful in Burma; Rodger estimates that 200 
tons would annually be available, but that supplies would be irregular. Small 
quantities of moderate-sized to small logs are available from Bombay. 

General Characteristics of the Wood, Sapwood greyish; heartwood brick- 
red when first exposed, fading to a light reddish-brown, generally with darker 
streaks, the intensity of colour often varying in the same piece, somewhat 
lustrous, without characteristic odour or taste, moderately heavy to heavy (sp. 
gr. approx. 078), hard, even and straight-grained, fine-textured. 

Structure of the Wood : 

Growth rings distinct but not conspicuous, delimited by narrow sharp lines (terminal 
parenchyma), 4-6 per inch. 

Vessels small to medium sized, appearing as light dots to the naked eye (the orifices 
not discernible) {x), forming narrow, straight, inconspicuous vessel lines along the grain 
(r, t), the majority solitary or less commonly in radial rows of 2-3, occasionally in tangen¬ 
tial groups of 1-6, somewhat unevenly distributed and most abundant in the median 
portion of the ring, 4-20 per mm. 2 ; vessel segments medium thick*walled, 260-450 y 
long, truncate, the largest 175-200 y wide; perforations simple, nearly horizontal; pits 
leading to contiguous vessels crowded, broadly oval, with nearly horizontal, narrow 
lenticular orifices; pits leading to contiguous parenchyma smaller, many to each paren¬ 
chyma cell, with inconspicuous border and slit-like, nearly horizontal orifices; tyloses 
abundant but not completely occluding the vessels, thin-walled; reddish-brown gummy 
deposits occasional. 

Parenchyma abundant, paratracheal, terminal, and metatracheal; (a) paratracheal 
parenchyma visible with a hand-lens (10 x) as a narrow light line around the pores, 1-2 
seriate and in irregular tracts, the latter often extending tangentially across the rays and 
uniting pores; maximum diameter of cells 45-55 y ; (b) terminal parenchyma visible with 
a hand-lens forming a sharply defined, narrow, 1-3 seriate light line, the long diameter 
of the cells 35-45 y ; (c) metatracheal parenchyma very sparse; crystals fairly abundant; 
reddish-brown globular deposits common. 

Fibres libriform, 750-2,200 y long, 30-38 y wide; walks 3-10 y thick; pits sparse, 
slit-like, nearly vertical. 

Bays fine, not distinct with the naked eye (#), 3-8 per mm., inconspicuous and lighter 
than the background on the radial surface, 1-5 (mostly 2-3) seriate, the largest 50 plus y 
wide, and 20 plus cells and 600 plus y high, heterogeneous; pits leading to vessels many 
to each cell, with inconspicuous borders and slit-like, nearly horizontal orifices; crystals 
absent; reddish-brown, globular deposits occasional. 

Ripple marks absent. 

Resin canals absent. 

Summary . This wood resembles superficially those of some species of Acacia, more 
especially A . arabica , Wiild.; it is, however, paler brown, straighter-grained, and finer- 
textured. 

Material . Gamble Specimen, No. 6325; Hand Specimen, source unknown, No. 1145. 

Mechanical Properties. Wt. at 12 per cent, moisture content 48 to 53 lb. 
per c. ft. A very hard, strong timber. It has not been tested of recent years; 
Gamble states that Brandis records tests carried out in 1864, which gave P to be 
equal to 1,020 and therefore about 25 per cent, higher than Burma teak* 
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Seasoning. A somewhat difficult timber to season, as it develops long straight 
sphts and a few fine surface cracks. The logs should be converted as soon after 
felling as possible, not cut to large sizes, carefully stacked between thin stickers 
under cover, and protected from wind. 

■? lTB ™ ITY AND Adaptability to Treatment. No data are available as to 
its durability in exposed positions. It lasts well under cover, but is liable to lose 
its colour. It has never been antiseptically treated and would probably be a 
refractory timber m this respect. 

Working Qualities. Fairly hard to saw but works well by hand and on a 
lasting 1 |w> 1 iah°^ ^ br ° Ught t0 a beautiful finisb > and takes an exceptionally good 

Uses, Present and Prospective. Gamble states that it is used for gun stocks - 
it was tried for military rifle stocks, but was found unsuitable, owing to its weight’ 
It is used for paddles and nee pounders, and in western India for cart-building 
(ramble). The timber is not m common use, but it is certain that with its 
handsome appearance and straight grain, were it to be carefully seasoned, it 

would make up mto high-class heavy furniture. The timber certainly deserves 
further investigation. J 
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TILIACEAE 

References. Brandis, Ind. Trees, 93; Hooker, Flora Br. Ind., i. 379; Pearson, 
Com. Guide For. Econ. Pro. Ind., 115; Den Berger, Proef. Bosch., Java, Med. xiii. 105; 
Mol], Mik. Holzes, i. 476 ; Ridley, Flora Mai. Benin., i. 290 ; Lecomte, Bois Indo-Ch., 106; 
Brown, Min. Pro. Phil. For., L 40, 381 ; ii. 332, 399 ; iii. 207 ; Whitford, Div. For., Phil., 
Bull, 10, pt. ii, 55; Kanehira, Anat. Char. Form. Woods, 47; Kanehira, Imp. Jap. 
Woods, 9; Lecomte, Bois Madagas., 81 ; Engler u. Prantl, iii. No. 6, 1, 8 ; Solereder, Sys. 
Anat. Dieot., i, 155; ii. 846; Record, Timb. Trop. Amer., 405. 

The Tiliaceae consist of 44 genera and approximately 400 species which are 
widely scattered throughout the tropical, sub-tropical, and temperate regions of 
the world, with more representatives in the southern than in the northern hemi¬ 
sphere. The family is named after the genus Tilia of the north temperate zone, 
which is the source of the valuable basswood or lindenwood of the trade. Extremely 
long bast fibres are a feature of this family, and certain herbaceous species of 
Cot-chorus produce the strong fibre known as jute or gunny. 

From the standpoint of timber, Tilia is the only genus of any importance in 
the north temperate zone. In the Indo-Malayan region Grewia, Berry a, Elaeocarpus , 
Pentace , Echinocarpus , Brownlowia and Columbia are productive of timbers of 
varying value. 

Tiliaceous woods exhibit a wide range of variation in colour, hardness, and 
weight from the soft spongy types to those which are extremely hard and heavy. 
The vessels vary greatly in size, number, and distribution, but grouping in short 
radial rows predominates. Longitudinal parenchyma is developed in varying 
amount and shows a strong tendency toward alignment in fine, irregular, tangential 
lines which are not evident without a lens. The rays are small to medium sized, 
and frequently are of two sizes in a given wood. Ripple marks are present in some 
genera and are either inconspicuous ( Grewia) or very distinct (Pentace). In the 
first case, all the elements are distinctly storied, while in the latter instance the 
larger rays are not storied or occupy several stories. 

PENTACE, Hassk. 

References. Brandis, Ind. Trees, 94; Heyne, Nutt. Planten, 2 Druk, ii. 1018; 
Moll, Mik. Holzes, i. 487 ; Lecomte, Bois Indo-Ch., 107 ; Ridley, Flora Mai. Penin., 293 ; 
Record, Timb. Trop. Amer., 406. 

Size and General Distribution. Pentace includes about 19 species of trees 
or, rarely, shrubs. Of these, 2 are Burmese, 4 occur in the Malay islands, 12 have 
been described from the Malay Peninsula, and 1 species is reported from French 
Indo-China. 

Timber Species. P. burmanica Kurz. 

General Features of the Wood. See under ‘species'. 

Remarks. See under ‘species’. 


Pentace burmanica, Kurz. 

References. Gamble, Man. Ind. Timb., 106; Rodger, For. Pro. Burm., 10; Teesdale, 
Seasoning Burm. Timb., II; Troup, Silv. Ind. Trees, i. 162; Troup, Ind. Woods and Uses, 
205; Foxw., Indo-Mal. Woods, 498; Boulger, Wood, 288; Howard, Timb. World, 294; 
Winn Timb. and Uses, 49, 109. 
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Trade and Vernacular Names. Burma Mahogany, or Thitka. Vern. 
Burm. Thitka,, kashit, kathitka ; Kn. Takothet, thethet. 

Habit and Distribution. A tall tree with a cylindrical, sometimes slightly 
curved stem, but otherwise free from blemishes (W. A. Robertson). Found m large 
sizes in Tavoy, up to 8 ft. girth, elsewhere more often 5 ft. to 6 ft. m girth with a 
25 ft. to 30 ft bole. Found in the tropical forests of Burma, m the Pegu Yomas, 

Martaban, and Tenasserim. , 

Supplies. Both Rodger and W. A. Robertson put the sustained annual out¬ 
turn at 1,000 tons per annum, the ports of extraction being Rangoon, Moulmem, 

'^General Characteristics oe the Wood. Light red to terra-cotta, turning 
darker on exposure, lustrous with lighter and darker bands of roe and wit 
conspicuous ripple marks, without characteristic odour or taste, moderately 
heavy (sp. gr. approx. 0-57), narrowly and evenly mterlocked-gramed, rather 

coarse-textured. 

Structure oe the Wood : 

Growth rings faint, narrow, delimited by darker bands of denser fibrous tissue, 

I Vessels medium sized, not distinct with the naked eye (*), partly occluded with 
tvloses forming plainly visible vessel lines along the grain which glisten (not gummy 

l**t. «>»»> “ ™ ro ” °' 2 - 10 ? 2 “ 3 “ rerCly 

nested evenly distributed and but slightly smaller m the outer portion of the ring, 

II -30 per mm. 2 ; vessel segments 340-500/a long,ratherthin-walled, cylindrical, truncate, 
or rarely tailed at one end, storied, the largest 175-200 p in diameter; perforations simple 
nearly horizontal; pits leading to contiguous vessels minute (3 p in diameter), very 
numerous, sometimes confluent, with narrow borders and rounded (punctate) orifices 
pits leading to parenchyma similar to the above but small or, through fusion, linear and 
then several generally parallel horizontally or vertically, with narrow inconspicuous 
borders; tyloses common, large, thin-walled, m umsenate longitudinal rows, gummv 
deposits not observed (common in the contiguous paratracheai parenchyma). 

1 Parenchyma visible with a hand-lens, paratracheai, metatracheal and terminal, in 
camhiform rows of 2-5 (mostly .2-4) cells which are storied with the other elements, 
(ai*-paratracheai parenchyma sparse, in an interrupted uniseriate row, peripherally 
flattened, the long diameter 30-40 p; (6) metatracheal parenchyma very abundant, 
seemingly occupying half the space between the vessels and rays, (1) in short umsenate 
tangential lines whfch connect rays but seldom cross them or lines which end blmdly, 
and (2) scattered; tangential lines of parenchyma separated by 2-several bbres , cells 
flattened tangentially, the long diameter 20-26 /*; (c) terminal parenchyma forming 
a, faint, mostly uniseriate, sometimes interrupted line (10 X); cells sirailar to the b 
parenchyma;‘reddish-brown gummy organic infiltration very frequent, crystals not 

0h&eT ,Institute fibres occasional, resulting from the failure of cambiform initials to divide 
by cross-walls* 430-500 p long, similar to the metatracheal parenchyma m transverse 
dimensions storied with the other wood elements. . 

Fibres non-libriform, fine, 300-2,270 p long, 20-24 p in diameter, abrupt t^W^, 
the median portion storied with the other wood elements; walls 3-u p thick, pits minute, 

° bhq Ba.ys not distinct with the naked eye, fine, sinuate (x), 6-10per mm darker than 
the background and forming inconspicuous, even, interrupted (interlocked gram), 
horizontal bands on the radial surface, conspicuously storied 1-4 seriate, heterogeneous, 
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the largest 40-45 g wide, and 20-25 cells and 430-450 p high; crystals absent; reddish- 
brown gummy organic infiltration copious. 

Hippie marks conspicuous, plainly visible with the naked eye, 55-65 per inch the 
elements of the wood all storied. 

Summary. The rich colour, lustre, and beautiful roe figure render this wood highly 
ornamental; sometimes called ‘Burmamahogany’ in the trade; capable of high polish 
and worthy of a place among the fine cabinet woods of the world. 

Mechanical Properties. Wt. at 12 per cent, moisture content 40 to 44 lb. 
per o. ft. A fairly strong, moderately hard to hard timber. No tests have been 
earned out on this timber, but it is similar to true mahogany. 

Seasoning. G. V. Teesdale states that it is not a refractory timber to season; 
shrinkage is moderate and there is no marked tendency to warping or splitting. 
When kiln-seasoned in steam-spray kilns it takes twenty-four days to reduce the 
moisture in inch planking from 50 per cent, to 15 per cent., and thirty-two days 
to reduce the moisture to 8 per cent. W. A. Robertson reports that the timber 
is apt to move after seasoning unless carefully put together. Girdling has not vet 
been tried. 

Durability and Adaptability to Treatment. W. A. Robertson states 
that the timber is very durable under cover and apparently little liable to insect 
or fungus attack, though readily attacked by teredo. It is not the class of timber 
that requires treatment. 

Working Qualities. The timber saws without difficulty, but, due to the 
interlocked nature of the fibre, it requires care in bringing to a good surface. It 
takes a high polish. It should always be cut on the quarter except for wide panels, 
when a very pretty effect can be obtained by slash sawing haJf-way between the 
core and the bark (W. A. Robertson). 

Uses, I resent and Prospective. It has been used for many years for high- 
class furniture-making by a leading firm of furniture makers in Calcutta. It is 
used for gunwales, inwales, and stringers for boat building (T. D. Hamilton). It 
makes up into good walking sticks and mathematical instruments, such as set 
squares, straight edges, T-squares, and mathematical instrument boxes It is 
exported to Europe, having been introduced by Messrs. W. W. Howard Bros. & 
Co., formerly Government agents for Indian timbers, and used for a variety of 
purposes, such as furniture, doors, show cases, panelling, pianos, &c. It is used 
in gsiols in Burma for furniture making. The timber was exhibited in several forms 
at the \\ embley Exhibition in the Burma pavilion, a room having been decorated 
with it while a boat plying on the lake at the Exhibition was also made of this 
wood. I he result of these exhibits is that the timber is being employed for a variety 
of purposes in England. The timber can safely be classed as of a very high quality 
for decorative purposes and would be well worth cultivating. 

BERRYA, Roxb. 

References. Brandis, Ind. Trees, 94; Hooker, Flora Br. Ind., i. 383. 

Size and General Distribution. Benya includes but a single species, 
B. Ammonitta, Roxb., native to Malabar, Travancore, Ceylon, the Andamans, and 
eastward through Burma to Cochin-China. One of the principal timber trees of 
Ceylon. Grown elsewhere in the tropics of W. Africa, Java, and Hawaii 
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Timber Species. B. Ammonilla , Roxb. 

General Features of the Wood. See under 'species’. 

Remarks. See under 'species’. 

Berrya Ammonilla, Roxb. 

Syn. B. mollis , Wall. 

References. Gamble, Man. Ind. Timb., 107; Rodger, For. Pro. Burin., 11; Parkin¬ 
son, For. FI. Andam., 103; For. Pamp. No. 12, For. Econ. Series No. 5 of 1910; Pearson, 
Com. Guide For. Econ. Pro. Ind., 116; Troup, Silv. Ind. Trees, i. 162; Troup, Ind. 
Woods and Uses, 87; Heyne, Nutt. Planten, 2 I)ruk, ii. 1018; Moll, Mik. Holzes, i. 491; 
Foxw., Indo-Mal. Woods, 497; Rock, Ornam. Trees Haw., 135; Unwin, W. Afr. For. 
and Forestry, 176, 421; Boulger, Wood, 290; Howard, Timb. World, 295; Stone, Timb. 
Com., 16. 

Trade and Vernacular Names. Trincomalee wood. Vern. Burin. 
Petwun ; Sh. Mai-tonghu , mai-long ; Mad. Tam. Chavandalai , thirukkanamallay, 
kambamaram . 

Habit and Distribution. A moderately large tree, which commonly grows 
from 5 ft. to 6 ft. in girth, with a 25 ft. bole, often fluted. Found throughout Burma; 
Troup says that it is found from the Upper Chindwin and Katha Forest Divisions 
on the north to the Ataran Division on the south. Parkinson, in his Forest Flora 
of the Andamans , records it as growing in beach forests on the Middle, Long, 
Havelock, South, and Rutland Islands, but only in small quantities. In S. India 
it is probably only a planted tree. It also occurs in Ceylon. 

Supplies. For details as to supplies see Forest Pamphlet No. 12, Forest 
Economic Series No. 5 of 1910, by Troup. That author estimates the annual out¬ 
turn at 1,500 tons, while Rodger places the quantity available at a somewhat 
lower figure. The amount available from the Andamans is probably very small. 

General Characteristics of the Wood. Sapwood brownish-white; heart- 
wood dark red to brown, with darker lines (massed fibrous tissue) which often 
form 'partridge markings’ on the tangential face; dull, with greasy feel and 
characteristic odour when first exposed, heavy to very heavy (sp. gr. approx. 102), 
very hard (flinty), even and somewhat interlocked-grained, fine-textured. 

Structure of the Wood : 

Growth rings quite distinct, delimited by darker bands of fibrous tissue free or nearly 
free of vessels, 6-12 per inch. 

Vessels small to medium sized, occluded with tyloses, lighter than the background 
and appearing punctate (groups) to the naked eye (x), forming close, line-like, whitish 
striations along the grain (r, t), rarely solitary, for the most part in radial rows of 2-5 
(mostly 2-3), occasionally in nests of 3-4, quite evenly distributed except in the fibrous 
bands delimiting growth rings, 9-23 per mm. 2 ; vessel segments 260-350 fi long, thick- 
walled, truncate or somewhat oblique, the largest 200-220 /i in diameter; perforations 
simple; pits leading to contiguous vessels close, rounded, mostly orbicular, the orifices 
rounded (punctate); pits leading to parenchyma several to each cell, larger, rounded, 
oval to narrowly elliptical, with large orifices and narrow distinct borders; tyloses very 
abundant, occluding the vessels, thin-walled, with large inconspicuous simple pits. 

Parenchyma paratraeheal-zonate and metatracheal; (a) paratracheal-zonate paren¬ 
chyma abundant, conspicuous with a hand-lens (10 X), forming light brown, ragged, 
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somewhat wavy, tangential bands encompassing the vessel groups; bands 1-9 (mostly 
3-5) cells wide, 60-80 per inch radially; cells squarish or flattened radially or tangen¬ 
tially, the long diameter 23-33 p; (b) metatracheal parenchyma very sparse, occurring 
as occasional cells in the dense fibre tracts (x), the maximum diameter 13-17 p; red¬ 
dish-brown, gummy infiltration copious; crystals frequent. 

Fibres libriform, (a) in wide, nearly solid, irregular, ragged, tangential bands alterna¬ 
ting with, but broader than, the bands of parenchyma, and (b) forming narrow, darker, 
vessel-free or nearly vessel-free, less ragged bands terminating growth rings, long attenu¬ 
ate, much interlaced along the grain, 650-2,120 p, long, 20-30 \i wide, with very thick 
w alls (3-9 jjl) and narrow lumina; pits minute, sparse, slit-like, nearly vertical. 

Rays not visible with the naked eye, fine ( x ), evenly spaced (7-1.1 per mm)., of the 
same colour as the background and hence inconspicuous on the radial surface, the smaller 
storied (/), 1-4 seriate, the largest 35-50 /x wide, and 25 (av. 10-20) cells and 650 (av. 
270-400) ft high (£), heterogeneous; pits leading to vessels several to each parenchyma 
cell, oval to narrowly elliptical, with large orifices and distinct narrow" borders; reddish- 
brown, gummy infiltration copious; crystals common. 

Ripple marks present, not visible with a lens (10 X), traceable to storied rays and 
blunt, thickened fibre tips, 80-90 per inch. 

Summary . A heavy, dark red or brown, ornamental wood, distinctive and readily 
distinguished from all other Indian timbers. 

Material. Gamble Specimen, No. 5793; Hand Specimen, source unknown. No. 419. 

Mechanical Properties. Wt. at 12 per cent, moisture content 65 lb. per c. ft. 
Professor James carried out tests on this timber and obtained the following 
figures: 



Transverse strength , 
in lb . per sq . in . 

Crushing strength 
parallel to the 

Moisture 

Modulus of 

at time of 

Breaking j elasticity or 

grain , in lb . per 

testing . 

strength . Young's modulus . 

sq . in . 

10-8 % 

10,885 | 1,430,000 

5,690 


Seasoning. For a very hard timber it seasons well, serious splitting not being 
common, though surface cracks are liable to develop, especially towards the centre 
of broad planks. Troup suggests seasoning the timber in the log to overcome this 
difficulty. 

Durability and Adaptability to Treatment. A very durable timber, even 
in exposed positions. Gamble records specimens lasting fifty years. It has never 
been treated, and certainly for nearly all purposes for which it is used would not 
require treatment. 

Working Qualities. The timber is difficult to saw, but works and machines 
very well. It should be sawn off the quarter if the beautiful c partridge mottling 9 
is desired. It can be brought to a beautiful finish and takes a high polish, finishing 
to a characteristic soapy feel if nibbed with the hand. It splits clean and straight 
on a tangential section. 

Uses, Present and Prospective. A favourite timber in Burma for frames, 
shafts, spokes, and bent parts in carriage and cart construction. It is also used for 
boats, sampans, oars, ploughs and other agricultural instruments; for handles, 
band spikes, and draught poles by the Ordnance Department in Burma (Troup). 
It is used for construction in Madras and Burma, as beams, scantlings, and posts. 
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It makes up into very nice bentwood walking sticks. It was tried by Messrs. C. 
Farlow, of London, for fishing rods, but found not suitable, due to fine hair cracks 
developing over the surface; probably with greater care in seasoning and using 
only the outside layers of the heartwood this difficulty could be overcome. It was 
tried for gun stocks, but found to be too heavy. It has been passed by the prison 
authorities in India as very suitable for furniture; it has also been tried for 
brush backs, and, though very ornamental, it is on the heavy side for that purpose. 
Troup, quoting Herbert Stone, states that the wood has not been heard of in 
England, but that it is one that deserves attention from its many excellent 
qualities. It is recommended for carriage shafts and other purposes where strength 
and elasticity are essential qualities. The weight of the timber is possibly against 
its use for furniture making, but it might well be used for stiles, heavy mouldings, 
inlay, and small panelling, as also for bent-wood furniture. 

GREWIA, Linn. 

References. Brandis, Ind. Trees, 94; Pearson, Com. Guide. For. Econ. Pro. Ind., 
115; Troup, Silv. Ind. Trees, i. 164; Watt, Com. Pro. Ind., 624. 924; Heyne, Nutt. 
Planten, 2 I)ruk, ii. 1022; Moll, Mik. Holzes, i. 497; Brown, Min. Prod. Phil. For., i. 
384; ii. 332; Kanehira, Anat. Char. Form. Woods, 50; Unwin, W. Afr. For. and Forestry, 
190, et ah ; Record, Timb. Trop. Amer., 406. 

Size and General Distribution. A large genus of over 100 species of trees, 
shrubs, or climbing vines extending from tropical Africa through southern Asia 
and Malaya to eastern Australia (Queensland), the Philippines, and Formosa. 
The bark of many species has bast fibres which are used for ropes and cordage, 
and a lew are timber trees producing strong, elastic wood. 

Timber Species. 1. O. oppositifolia , Roxb.; 2. G. tiliaefolia, Vahl; 3. G. das - 
tica , Royle; 4. G. laevigata , Vahl. 

General Characteristics of the Wood. Sapwood white to pale tawny- 
white ; heartwood greyish-white to light yellowish-grey, reddish-brown, or brown; 
lustrous or dull, light to moderately heavy, soft to moderately hard or hard, quite 
even and mostly straight-grained, medium-textured. Growth rings usually distinct, 
often of irregular contour, delimited by terminal parenchyma, and in some species 
by darker bands of denser fibrous tissue. Vessels small, medium-sized, or large 
(the largest usually in the inner or median portion of the ring), mostly open, 
generally in radial rows of 2-3, somewhat unevenly distributed ; vessel segments 
short, mostly truncate; perforations simple, nearly horizontal; tyloses wanting or 
abundant; gum deposits in some species. Parenchyma paratracheal (the vessels 
appearing thick-walled), terminal, and in some species also metatracheal-zonate 
and diffused; organic infiltration scanty or copious. Substitute fibres present in 
some' species. Fibres fine, forming extensive tracts between vessels and rays, 
rather thick-walled, abruptly tapered, the median portion storied with the other 
elements. Rays fine but usually distinguishable with the naked eye, of the same 
colour as the background and not conspicuous on the radial surface, generally 
divisible into two sorts on the basis of size, the smaller storied with the longitudinal 
elements, strongly heterogeneous, the large cells often crystalliferous; organic 
infiltration scanty or oop ous. Ripple marks present, mostly not visible with the 
naked eye, traceable to storied vessel segments, rows of cambiform parenchyma, 
substitute fibres (when present), and small rays, about 90-110 per inch. 
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Remarks. More than 30 species of Grewia are found in India and Burma, 
4 of which are commercial timber trees. G. tiliaefolia, Vahl, is the only Indian 
species of much importance from the standpoint of timber production. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Growth rings delimited by darker zones of denser fibrous tissue in the outer 
portion of the ring which form streaks along the grain; metatracheal 
parenchyma present, forming an interrupted reticulum with the wood rays 2 

1. Growth rings not obviously delimited by darker zones of denser fibrous 
tissue; wood not noticeably streaked along the grain; metatracheal 
parenchyma absent .......... 3 

2. Heartwood greyish-white to light yellowish-grey, lustrous; tyloses 
absent; organic infiltration scanty in parenchyma and rays G. dastica 

2. Heartwood reddish-brown to brown, dull; tyloses common; organic 
infiltration copious in parenchyma and rays G. tiliaefolia 

3. Wood soft to moderately hard, straight-grained; sp. gr. approx. 0*63 

G. laevigata 

3. Wood hard, narrowly interlocked-grained; sp. gr. approx. 0*73 

G. oppositifolia 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Tangential diameter of largest vessels less than 230/x; tyloses wanting; 
organic infiltration very scanty ........ 2 

1. Tangential diameter of largest vessels more than 230 p ; tyloses abundant; 
organic infiltration copious in the parenchyma and rays . G. tiliaefolia 

2. Tangential diameter of largest vessels 150-210 p ; largest rays more than 

1,400 p high (t) . ..3 

2. Tangential diameter of largest vessels 135-150 p; largest rays less than 
1,400 p high (t) ....... G. oppositifolia 

3. Tangential diameter of largest vessels over 180 p ; metatracheal parenchyma 

present. G. elastica 

3. Tangential diameter of largest vessels less than 180/x; metatracheal 
parenchyma wanting. . ... G. laevigata 

Grewia oppositifolia, Roxb. 

References. Gamble, Man. Ind. Timb., 109; Parker, For. FI. Punj., 50; Kanjilal, 
For. FI. U.P., 65; Troup, Silv. Ind. Trees, i. 164 ; Troup, Ind. Woods and Uses, 158. 

Vernacular Names. Punj. Dhaman , behel, biung , biul ; U.P. Jaunsar. Biul, 
biur ; Saharanpur, Behel ; Kumaon, Bhiunl . 

Habit and Distribution. A moderate-sized tree, 3 ft. to 4 ft. in girth, with 
a 10 ft. to 12 ft. bole and a total height of 30 ft. to 40 ft. in favourable localities. 
Fairly common in the Punjab and United Provinces up to 6,000 ft. above M.S.L. 

Supplies. Supplies are limited, due to the -scattered distribution of the tree, 
though a considerable quantity of small logs would be forthcoming from the 
Punjab. It is extracted from the Siwalik foothills and from the Dun forests in 
the annual coupes, from which moderate supplies are available. It is most 
common along the Saharanpur Siwaliks and especially from the Pathri forests 
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(P. C. Kanjilal). Like other similar timber it can only be extracted at a profit in 
conjunction with other species. 

Gener.il Characteristics op the Wood. White to pale yellowish-white or 
yellowish-grey, with a small, irregularly shaped, light reddish-brown heartwood; 
lustrous when freshly cut, with smooth feel, with an unpleasant odour when first 
exposed, which it retains to some extent for some years, without characteristic 
taste, moderately heavy (sp. gr. approx. 0-75), even and narrowly interlocked- 
grained, fine-textured. 

Structure op the Wood : 

Growth rings distinct with the naked eye, somewhat irregular in contour, delimited 
by narrow light lines of terminal parenchyma, 6-13 per inch. 

Vessels appearing punctate with the naked eye (the orifices not discernible), small, 
open, thick-walled (paratracheal parenchyma), forming nearly straight, interrupted (r) 
or continuous, somewhat vermiculate (t) vessel lines along the grain, for the most part 
solitary or in radial rows of 2-5 (mostly 2-4), rarely in short double rows or in nests of 
3-8, quite evenly distributed, 13-35 per mm. 2 ; vessel segments short (130-310 /x), 
storied with the longitudinal parenchyma, fibres, and small rays, thick-walled, truncate, 
the largest 135-150 /x in diameter; perforations simple, nearly horizontal; pits leading to 
contiguous vessels numerous, orbicular or polygonal or occasionally confluent, medium 
sized (6-7 fi in diameter), with small, lenticular, nearly horizontal orifices; pits leading to 
parenchyma similar to the above but smaller (3-5 /x in diameter); tyloses wanting; 
organic infiltration not observed. 

Parenchyma visible with a hand-lens, paratracheal and terminal, storied in cambi- 
form rows of 2-8 (mostly 2 or 4) cells with the vessel segments, fibres, and small rays; 
{a) paratracheal parenchyma abundant, restricted to the immediate vicinity of the vessels 
(vessels appearing thick-walled), the cells 1-3 seriate or in small tracts, those contiguous 
to the vessels peripherally flattened, the long diameter 30-40 /x; (5) terminal parenchyma 
forming a well-defined, continuous, 1-6 (mostly 2-3) seriate, light narrow line; cells mostly 
tangentially flattened, the long diameter 17-23 /x; crystals not observed; yellowish- 
brown organic infiltration scanty in occasional cells. 

Fibres non-libriform to libriform. fine, in extensive tracts between the vessels and 
rays and making up an appreciable volume of the wood, abruptly tapering, the median 
portion storied with the vessel segments, cambiform parenchyma, and small rays, 360- 
1,585 [jl long, 1^9-22 /x in diameter; walls 2-5 /x thick. 

Rays not distinct with the naked eye, fine (x), close, roughly divisible into two sizes 
(10 X )> the wider separated by several smaller rays, 8-11 per mm., of the same colour 
as the background and hence not conspicuous on the radial surface; (a) wide rays attain¬ 
ing a height of 40 plus cells and 800 plus p, 50-68 /x wide, 2-6 seriate, conspicuously 
heterogeneous; large cells (t) variable in shape, mostly elongated vertically, the long 
diameter 30-100 /x; small cells more numerous, orbicular (t) or vertically oval, the long 
diameter 10-20 /x; (6) narrow rays similar in structure to the wide rays, 225-300 /x 
high, 1-5 (mostly J-3) seriate, storied with the other elements; yellowish-brown organic 
infiltration sparse in occasional ray cells; crystals frequent in the large ray cells which 
often divide in the horizontal plane, each compartment then containing a crystal. 

Ripple marks present, scarcely distinct with the naked eye, 90-100 per inch, the 
elements of the wood all storied with the exception of the large rays. 

Summary. The heaviest and finest-textured of the Grewia woods herein described. 
The disparity in size (t) between the large and small rays is less marked than in some of the 
other species, and the ‘ripple marks’ are more pronounced. 

Material. Gamble Specimen, No. 6051. 
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Mechanical Properties. Wt. at 12 per cent, moisture content 48 lb. per c. ft. 
No tests have been carried out to ascertain its strength. It is a hard, tough 
timber and is noted for its good elastic and strength properties. 

Seasoning. It is not a really refractory timber to season, but is somewhat 
liable to develop both short end- and surface-cracks. H. G. Champion states 
that it cracks if girdled, but that it seasons fairly well if converted green. 

Durability and Adaptability to Treatment. Not durable in exposed 
positions, but very fairly so under cover. The museum specimens in the wood 
collection at the Forest Research Institute, Dehra Dun, are sound after fifty years. 
It has never been antiseptically treated. 

Working Qualities. It is not difficult to saw in a green state, but H. G. 
Champion is of opinion it may be difficult to do so when dry. It is certainly 
somewhat difficult to work by hand when seasoned. When freshly cut it emits 
an unpleasant odour, which it retains to some extent for many years. 

Uses, Present and Prospective. It is commonly used for shoulder poles, 
bows, paddles, tool and axe handles, and for all purposes where strength and 
elasticity are essential. When freshly cut it presents a shiny appearance. Close- 
grained, with fibre narrowly interlocked in straight bands as seen on the quarter. 
It should be tested for its mechanical properties and then tried for ordnance wagon- 
shafts. H. G. Champion suggests its use for toys. It is possible that the North- 
Western Railway might adopt it for pickaxe and hammer-shafts were commercial 
tests to be carried out to prove this timber’s suitability for those purposes. It 
is certainly a timber which deserves further consideration. 


Grewia tiliaefolia, Yahl 

References. Gamble,Man.Ind.Timb., 109; Talbot,For. FI. Bom., i. 160; Gamble, 
FI. Mad. pt. i, 118 ; Witt, Desc. Bot. List. Nor. andBerar. For. Circles, C.P., 29; Ind. 
For. Rec. vii, pt. i, 12; Ind. For. Rec. ix, pt. v, 35; Troup, Siiv, Ind. Trees, i. 165; Troup, 
Ind. Woods and Uses, 59; Foxw., Indo-Mal. Woods. 498 ; Boulger, Wood, 167; Howard, 
Timb. World, 89. 

Trade and Vernacular Names. Dhaman. Vern. Bom. Mar. Dhamani , 
daman ; Kan. Dadsal , butale, thadsal ; Guz. Dhamana ; Bhili, Damnak ; C.P. 
Dhaman , baringa; Gondi, Khosla , kasul ; Mad. Tel. CKarachi, jana , tharra ; Tam. 
Unu ; U.P. Pharsa , phalsa, dhamin ; Kumaon, Pharsia. 

Habit and Distribution. A moderate to large tree, with a straight, fairly 
cylindrical stem. In northern India, throughout the Central Provinces, Bombay 
Deccan, and Karnatic, it is found as a moderate-sized tree, 3 ft. to 5 ft. in girth, 
with a 15 ft. to 20 ft. clear bole; on the West Coast, in Kanara, in Coorg, and in 
Malabar, it grows to a large tree, 7 ft. and over in girth, with a 30 ft. bole. Large 
girth trees are often faulty in the centre. Found in the sub-Himalayan tracts 
from the Jumna to Nepal, throughout central and southern India; common in 
the Central Provinces, Khandesh Satpuras, the Surat Dangs, and especially 
common in Coorg and the Wynaad and the Mount Stuart Forests of Madras. 
Gamble states that it occurs in Upper Burma, but Rodger makes no mention of 
it in his List of Trees and Shrubs of Burma . 

Supplies. The tree is common in the Melghat and other Berar Divisions of 
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the Central Provinces, as also in the Khandesh Divisions of Bombay, where a 
considerable number of small logs could be procured annually from each Division. 
It grows to a larger size in the Surat Dangs and the Thana Districts, from each 
of which localities 50 to 100 tons might be procured annually. The tree has been 
much cut from the Kanara forests of Bombay, and only small quantities will be 
available for some years to come. It is from Coorg that the largest and best logs 
are procurable, and it is estimated that 1,500 tons will be annually available. 
The Mount Stuart forests can supply about 200 tons and the West Coast 300 tons 
annually. It may be of interest to note that enumerations in the Mount Stuart 
forests showed that there was 542,000 c. ft. of timber in trees over 4 ft. in girth. 

General Characteristics of the Wood. Sapwood white to pale yellowish- 
white, turning brownish-grey with age; heartwood reddish-brown to brown, with 
darker streaks (denser fibrous tissue) denoting seasonal zones; the wood, in addition, 
is often marked by white spots; dull, with smooth feel, and odour resembling 
that of new leather, without characteristic taste, moderately heavy (sp. gr. 
approx. 0-72), quite even (outer portion of seasonal zone denser) and straight- or 
sometimes wavy-grained in the radial plane, medium-textured. 

Structure of the Wood : 

Growth rings distinct with the naked eye, somewhat irregular in contour, delimited 
by darker bands of fibrous tissue in the outer portion of the ring and narrow lines (not 
visible without hand-lens) of terminal parenchyma, 4-6 per inch. 

Vessels appearing punctate with the naked eye or the orifices of the largest just 
discernible, medium-sized to large, open for the most part, medium thick-walled (para- 
tracheal parenchyma), forming plainly visible, nearly straight vessel lines along the 
grain, generally solitary or in radial rows of 2-4 (mostly 2-3), rarely in nests or tangential 
rows of 3—4, quite evenly distributed but larger in the inner portion of the ring, 3-26 per 
mm. 2 ; vessel segments short (165-335 p,), storied with the longitudinal parenchyma, 
fibres, and smaller wood rays, medium thick-walled, truncate or rarely abruptly short¬ 
tailed on one end, the largest 230-270 /i in diameter; perforations simple, nearly hori¬ 
zontal ; pits leading to contiguous vessels numerous, orbicular to oval or polygonal, occasion¬ 
ally confluent, medium sized (6-7/z in diameter), with small, lenticular, nearly horizontal 
orifices; pits leading to parenchyma similar but smaller (3-5 /x in diameter); tyloses 
abundant, thin-walled; reddish-brown, gummy deposits common. 

Parenchyma visible with a hand-lens, para tracheal, me ta tracheal, and terminal, 
storied in cambiform rows of 2-8 (mostly 2- 4) cells with the vessel segments, fibres, and 
smaller rays; (a) paratracheal parenchyma abundant, restricted to the immediate vicinity 
of the vessels (vessels appearing thick-walled), the cells 1-3 seriate and those of the inner 
rows peripherally flattened, or in small tangentially orientated tracts connecting the 
vessels with the wood rays; maximum long diameter of ‘a’ cells 35-45 p ; ( b) metatraeheal 
parenchyma abundant, in tangential, mostly uniseriate lines forming a poorly defined 
interrupted reticulum with the wood rays, and diffused in the extensive fibre tracts; 
cells of ‘b’ parenchyma 18-22 /x in diameter (#); (c) terminal parenchyma forming a 
sharply defined, continuous, 1-4 (mostly 1-2) seriate, light, narrow line; cells mostly 
tangentially flattened, the long diameter similar to that of the ‘b’ parenchyma; reddish- 
brown globular infiltration copious; crystals not observed. 

Fibres non-libriform to libriform, those in the outer portion of the rings thicker 
walled and forming darker bands along the grain, making up the bulk of the tissue 
between vessels and rays, abruptly tapering, the median portion storied with the vessel 
segments, cambiform parenchyma, and small rays, 330-1,570 /x long, 19-22 /xin diameter; 
walls 3-6 ft thick. 
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. Results of Tests on Grewia tiliaefolia (Dhaman), green. 


Static bending. 


Impact bending. 


Species. 

F. S. 

at E. L. 

M. 
of R. 

M. 
of E. 

Work 
to E. L. 

F. S. 
at E. L. 

Max. 
drop . 

M. 
of E. 

Work 
to E. L. 


1 

2 

3 

4 

5 

6 

7 

8 

Tedona grandis (teak) 
(Burma & Malabar), 
green 

Grewia tiliaefolia 
(Dhaman), green 
Grewia tiliaefolia ex¬ 
pressed as percentage 
of Tedona grandis 

6,795 

7,580 

111-6 

11,115 

12,575 

113-1 

1,604 j 

1,927 j 

1201 

1*63 

1*69 

103*7 

16,210 

34 in. 

2,120 

6-97 



Compression parallel to grain. 

Compression 



Maximum 


perpendicular 

Species . 

F. S. 

crushing 


to grain. 

at E. L. 

strength. 

M. of E. 

F. S. at E. L. 


9 

10 

11 

12 

Tedona grandis (teak) 
(Burma & Malabar), 

3,825 

5,590 

1,937 

1,045 

green. 





Grewia tiliaefolia 
(Dhaman), green 

4,790 

6,500 

2,154 

1,195 

Grewia tiliaefolia ex¬ 
pressed as percentage 
of Tedona grandis 

125*2 

116*3 

111*2 

114-4 
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Hardness . 


Shear . 

Tension . 

Species . 

Radial . 

Tangential . 

End . 

Radial . 

Tangential . 

Radial . 

Tangential . 


13 

14 

15 

16 

17 

18 

19 

Tectvna grandis (teak) 
(Burma & Malabar), 
green 

1,060 

1,050 

940 

1,060 

1,200 

650 

805 

Grewia tiliaefolia 
(Dhaman), green 

1,535 

1,415 

1,600 

1,360 

1,550 

800 

1,010 

Grewia tiliaefolia ex ¬ 
pressed as percentage 
of Tectona grandis 

144*8 

134*8 

170*2 

128-3 

129*2 

123*1 

125*5 


From the above figures it will be seen that dhaman timber as a beam is about 
10 per cent, stronger than teak, 20 per cent, stiffer, of about the same toughness, 
has 10 per cent, greater resistance to crushing, and is from 34 to 70 per cent! 
harder than teak, according to the surface on which pressure is applied. 

Seasoning. From results of air-seasoning experiments carried out in the N. 
Kan era Division of Bombay, in the S. Chanda Division of the Central Provinces, 
and the Conda Division of the United Provinces (Ind. For. Rec., vii, pt. i, 12, and 
Ind. For. Rec., ix, pt. v, 35), converting the logs when in a green state, stack¬ 
ing under cover in open stacks, gave the best results, while the results of water¬ 
seasoning were nearly as good. If possible, green conversion and immersing 
tfie stock in water for about six weeks, followed by seasoning under cover 
would be an ideal method of dealing with the timber.' The timber is not really 
difficult to season if care be taken, though it is somewhat liable to split and to 
develop surface cracks. H. E. Kinns is of opinion that the timber seasons ex¬ 
tremely well, either by natural or artificial means, but not if kept in the log. 
He states that kiln-seasoned stock retains its brightness for an indefinite period, 
and that If in. planking was reduced from 95 per cent, to II per cent, of moisture 
in thirty-six days with no degrade due to kiln-seasoning. A consignment of very 
fine logs was sent to the Forest Research Institute, Dehra Dun, for testing in 
connexion with ordnance carriage and wagon shafts. The logs were cut into 
4 in. x 4 in. x 16 ft. lengths. About half the material showed some original defect 
due to faulty centres in the logs. Had the heart been ‘boxed’ to say 4 in. or 5 in., 
according to the condition of the cores, most of the defects in the sawn material 
would have been avoided . When kiln-seasoned, some cupping was noticed, and 
splitting was increased, due to original defects. With careful conversion, this 
timber may be classed as non-refractory. 

'Inability and Adaptability to Treatment. A very durable timber, both 
in the open and under cover. It is not necessary to treat the timber with 
antiseptics. 

Working Qualities. Ordnance shafts were prepared in the wood workshops 
of the Forest Research Institute from the kiln-seasoned material referred to 
above. The wood was found easy to saw and worked up very easily, both on 
machines and by hand. H. E. Kinns states that it is easily converted on a log 
band-saw and takes a very good machine finish, requiring little hand-finishing. 
He suggests the use of a thin- to medium-gauge circular saw for dealing with this 
timber, with medium gullet, front rake of 30°, a top clearance of 12° to 15°, and 
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a fast feed. Machine cutters should be ground to a cutting angle of 20° to 25°. 
He puts the cost of sawing and machining at 50 per cent, of that of teak. The 
timber takes a high polish. 

Uses, Present and Prospective. The timber is extensively used wherever 
available as poles, shafts, frames, panels, and bent parts in carriage and cart 
construction. It is used by tent-makers in Madras for making poles for military 
tents; in the Kolar Goldfields as side props in shafts and in galleries (C. H. Eagles). 
Used in small quantities by the Madras and Southern Mahratta Railway for w r agon- 
bottoms and doors, and in Madras for construction, as doors and windows, also for 
furniture (F. J. Colley). The Government Wood-Working Institute at Bareilly, 
as reported by H. E. Kinns, is using this timber for picker-arms in textile- 
mills, and as shuttles, rabbet tubes, pirns, cotton tubes, and w r arper bobbins. 
Kinns further states that the timber is superior to Adina cordifolia, so commonly 
used for the above purposes, as in the finished state it is less susceptible to 
climatic conditions. It is an ornamental timber and very suitable for furniture- 
making, for which purpose it should be more extensively used. It makes up into 
a good golf shaft and has been tested for a number of other purposes and found 
suitable amongst others for cement barrels, for pieker-arms in the Hubli mills, 
and passed as eminently suitable for liquor kegs by a firm of English manufacturers. 
It has been tried and proved unsuitable for cricket bats, pipes, and heavy welding 
hammer shafts. Not infrequently the logs are covered with small epicormic 
growths, forming excrescences, which leads one to believe that highly ornamental 
ply-wood might be obtained on the rotary cut. A tree that is well worth 
cultivating. 


Grewia elastica, Royle 
Syn. G. vestita, Wall 

References. Gamble, Man. Ind. Timb., 110; Haines, For. FI. Chota Nagpur, 200; 
Kanjilal, For. FI. U.P., 65; Witt, Desc. List, N. and Berar For. Circles, C.P., 29; Troup, 
Silv. Ind. Trees, i. 165; Troup, Ind. Woods and Uses, 160. 

Vernacular Names. C.P. Pkalsa ; Punj. Dhaman, phalwa, farri ; Merwara, 
Dhamia , hasa-dhamin; B. and 0. Kol. Gonyer ; Santal, Nanhaolat ; U.P. Pharsia, 
dhaman , bimla ; Kumaon, Pharsuli ; Garhwal, Pharsawon , pharsanyi ; Lepcha, 
Kunsung . 

Habit and Distribution. A moderate-sized tree, stem up to 4 ft. in girth, 
with a 10 ft. bole, in favourable localities somewhat larger. Found in the Salt 
Range and from the Indus eastwards to Bengal, in the Sub-Himalayan forests, 
(ventral India, Chota Nagpur, and in the Central Provinces. Common in sal 
forests. 

Supplies. Parker is of opinion that small supplies could be obtained from the 
Punjab; in the United Provinces it is more common. P. C. Kanjilal states that it 
is very common in both the sal and mixed forests of the Siwaliks and Ganges 
Divisions and in the outer forest of Jaunsar. Moderate supplies could also 
be obtained from the foothill forests of Bengal. It is found, according to 
H. H. Haines, throughout Chota Nagpur and on the hills in the Berars, but in 
limited quantities only. 
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General Characteristics of the Wood. Greyish-white to light yellowish- 
grey, with pale reddish-brown bands (denser fibrous tissue) denoting seasonal zones, 
lustrous, with smooth feel, without characteristic odour or taste, moderately 
heavy (sp. gr. approx. 0-68), quite even (outer portion of ring denser) and straight- 
grained, medium-textured. 


Structure of the Wood : 

Growth ri?u/$ very distinct with the naked eye . delimited by denser fibrous tissue and 
terminal parenchyma, 6-9 per inch. 

Vessels appearing punctate with the naked eye (the orifices not discernible), small to 
medium sized (the larger in the median portion of the ring), open, thick-walled (para- 
tracheal parenchyma), forming inconspicuous nearly straight vessel lines along the grain, 
for the most part solitary or in radial rows of 2-3, rarely in groups of 4-9 which extend 
tangentially, somewhat unevenly distributed, 8—28 per mm. 2 ; vessel segments short 
(200-325 /x), storied with the longitudinal parenchyma, substitute fibres, fibres, and 
wood rays, medium thick-walled, abruptly or taper-tailed at the ends, the largest 
180-210 y, in diameter; perforations simple, nearly horizontal; pits leading to contiguous 
vessels numerous, orbicular or polygonal, occasionally confluent, medium-sized (6-7 p 
in diameter), with small, lenticular, nearly horizontal orifices; pits leading to parenchyma 
similar to the above but smaller (3-4 p, in diameter), often in a single horizontal row where 
they lead to 'low’ ray cells; tyloses wanting; organic infiltration not observed. 

Parenchyma visible with a hand-lens, para tracheal, meta tracheal, and terminal, 
storied in cambiform rows of 2 to 4 cells with the vessel segments, fibres, substitute 
fibres, and small rays; (a) paratracheal parenchyma abundant, restricted to the imme¬ 
diate vicinity of the vessels (vessels appearing thick-walled), the cells 1-3 seriate or in 
sm &ll tracts, those contiguous to the vessel peripherally flattened, the long diameter 
30—38 y; (b) meta tracheal parenchyma sparse or abundant, (1) scattered in the extensive 
fibre tracts or (2) in uniseriate sporadic tangential lines forming an interrupted reticulum 
with the wood rays and then more abundant in the outer portion of the ring; cells of £ b’ 
parenchyma 15-20 p in diameter (x) ; (c) terminal parenchyma forming a sharply defined, 
continuous, 1-3 seriate, narrow, light line: cells mostly tangentially flattened, the long 
diameter 17—20 p; crystals occasional; yellowish-brown organic infiltration scanty in 
some cells. 

Substitute fibres common, 200-300 p in length, of the same transverse diameter as 
the ‘b’ and £ c’ parenchyma. 

Fibres non-libriform to libriform, fine, in dense tracts forming the bulk of the tissue 
between rays and vessels, abruptly tapering, the median portion storied with the vessel 
segments, cambiform parenchyma, substitute fibres, and small rays, 335-1,700 p long, 
18-22 in diameter; w'ails 3-7 p thick. 

Rays visible with the naked eye, fine (x), close, of two sizes (lOx), the wider 
separated by several smaller rays, 8-13 per mm., slightly darker than the lustrous back¬ 
ground (r) but not conspicuous, markedly heterogeneous; (a) wide rays attaining a 
height of 40 plus cells and 1,500 plus p, 2-7 seriate, 70-85 p wide, with alternating 
horizontal layers (t) of large and small cells or irregularly heterogeneous; large cells ( t ) 
variable in shape, mostly elongated vertically, the maximum long diameter 25-60 p; 
small cells more numerous, orbicular ( t ) or vertically oval, the maximum long diameter 
10-20 p; (6) narrow rays similar in structure to the wide rays but with smaller cells, 
200—260 /z high, 1—2 seriate, storied with the vessel segments, longitudinal parenchyma, 
substitute fibres, and fibres (median portion); yellowish-brown organic infiltration 
sparse in the ray cells; crystals common in the large cells which often divide in the 
horizontal plane, each compartment then bearing a crystal. 
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lUpple marks present, not visible with the naked eye, about 95-110 per inch, the 
elements of the wood all storied with the exception of the large rays. 

Summary. The elasticity of this wood is undoubtedly traceable to the extensive 
tracts of dense fibres. The wood is further featured by the fact that all the elements 
with tiie exception of the larger rays are storied, and by the presence of ‘substitute fibres’. 
Material. Gamble Specimens, Nos. 6052, 5951. 

Mechanical Properties. Wt. at 12 per cent, moisture content 44 lb. per c. ft. 
No tests have been carried out on the timber. It is hard, straight-grained, strong 
and elastic, more so than 0 . laevigata, but hardly equal to 0 . tiliaefolia. 

Seasoning. The timber is somewhat liable to crack and is very liable to warp. 
H. G. Champion is of opinion that the only possible way of dealing with the logs 
is green conversion, and in this he is probably correct. 

Durability and Adaptability to Treatment. Not durable in exposed 
positions, fairly so under cover. H. G. Champion states that it is liable to insect 
and fungus attack. 

Working Qualities. The timber is easy to saw and works with ease, both by 
hand and in machines. If cut correctly on the quarter, it presents an attractive 
figure which, though due to the rays, cannot be termed ‘silver grain’ as the long 
rays show up dull against a lighter and more shiny background. This appearance 
of the timber, cut on the quarter, is sufficiently attractive to be worthy of con¬ 
sideration for panel work. The wood takes a good polish. 

Uses, Present and Prospective. Used for shafts, shoulder-poles, oars, 
tool handles, spear shafts, shingles, and similar purposes where elasticity is 
essential. Tested in Cawnpore for stocks of brushes, and said to be the most 
suitable timber so far tested for the purpose. Troup states that it is suitable for 
beer casks. It might possibly be used for panelling and more decorative work. 
It should also be tested for its strength qualities and efforts should be made to 
get the railway workshops authorities interested in the wood for tool and axe 
handles. 

Grewia laevigata, Vahl 
Syn. G. didyma, R,oxb. 

References. Gamble, Man. Ind. Tirnb., Ill; Parker, For. FI. Punj., 51 ; Talbot, 

™ 1 164 ’ Trou P» Silv. Ind. Trees, i. 164 Heyne, Nutt. Planten, 2 Drult, 

1022; Moll, Mik. Holzes, i. 507. 

Vernacular Names Bom. Mar. Khar phulsa, dhaman ; Kan. Karikawdi, 
kaurn-. Burin. Kyettayaw, tayaw-nyo ; Tenasserim. Kuietayaw, buknvshaw, Mad. 
Tel. Allpeyar; Punj. Kangra, Dhamani ; Santal, Marang jounr, gara bursu ; U.P. 
Kath bhewal, bhimul, karri ; Kumaon, Dali bhimal. 

Habit and Distribution. A small tree, 2 ft. to 3 ft. in girth, with a 15 ft. 
bole in the United Provinces and Punjab, and not much larger elsewhere. Found 
in the outer Himalayas from the Jumna eastwards, in Assam, central and 
southern India, Burma, and the Andamans. 

Supplies. Common in Kangra and scattered in the United Provinces, 
especially in the Dun, where small supplies only would be forthcoming. Un¬ 
important in Burma and Bombay. Common in the vicinity of streams in the 
Santal Parganas and along seashores in the Andamans, from which limited 
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uantities would be available. The timber could not be worked commercially in 
any locality unless extracted with other species. 

General Characteristics of the Wood. White to pale yellowish-white or 
yellowish-grey, lustrous with smooth feel, without characteristic odour or taste 
light to moderately heavy (sp. gr. approx. 0 63), quite even and straight-grained’ 
somewhat fine- to medium-textured. 

Structure of the Wood: 

Growth rings distinct with a hand-lens, delimited by narrow light lines of terminal 
parenchyma, 4-8 per inch. 

Vessels appearing punctate with the naked eye (the orifices not discernible), small 
to medium-sized, open, thick-walled (paratracheal parenchyma), forming inconspicuous 
near y straight vessel lines along the grain, for the most part solitary or in radial rows of 
1 S (° ccasi °nally 5) rarely m short double rows or tangential groups of 2-5, somewhat 
unevenly distributed (the larger near the median portion of the ring, the smaller more 
numerous near the ring boundaries, especially the outer boundaries), 3-44 per mm. 2 - 
vessel segments short (250-370 y), storied with the longitudinal parenchyma, fibres and 

W + W i°s°o , r ™ 8 ’ “'I™” 1 th ick-walled, trancate or iare ly abruptly short-tailed, the 
largest ioO I70p m diameter; perforations simple, nearly horizontal; pits leadinv to 
contiguous vessels numerous, orbicular or polygonal or occasionally confluent, medium 
sized (6 i y in diameter), with small, lenticular, nearly horizontal orifices; pits leading 
to parenchyma similar to the above but smaller (3-4 y in diameter), often in a single 
row where they lead to ‘ low’ ray cells; tyloses wanting; organic infiltration not observed. 

/ arenchyma visible with a hand-lens, paratracheal and terminal, storied in cambi- 
orm rows of 2-8 (mostly 2 or 4) cells with the vessel segments, fibres, and small rays; 
(a) paratracheal parenchyma abundant, restricted to the immediate vicinity of the 
vessels (vessels appearing thick-walled), the cells 1-3 seriate or in small tracts, those 
contiguous to the vessels peripherally flattened, the long diameter 30-38 y: (b) terminal 

u a continuous > 2 “ 7 seria te, light, narrowline; cells mostly 

tangentially flattened, the long diameter 20-27 y ; crystals occasional; yellowish-brown 
organic infiltration scanty in occasional cells. 

Substitute fibres rare, storied with the cambiform parenchyma, 250-360 y long, of 
the same transverse diameter as the terminal parenchyma. 

Fibres mon-libriform, fine, in extensive tracts between the vessels and rays, abruptly 
apenng the median portion storied with the vessel segments, cambiform parenchyma 
and small rays, 435-1,600 y long, 20-25 y in diameter; walls 2-5 y thick. 

Rays visible with the naked eye, fine (.r), close, of two sizes (10 x), the wider 
separated by several smaller rays, 6-9 per mm, of the same colour as the background 
arw hence not conspicuous on the radial surface, markedly heterogeneous; (a) wide rays 
attaining a height of 40 plus cells and 4,000 plus y, 130-145 y wide, 3-11 seriate, w4 

b,rer4l« 8 o! 10nZ0, K t r • ay u IS W ° f large and sma11 cells or irre g ularl y heterogeneous; 
ge cells (t) variable in shape, mostly elongated vertically, the long diameter 30-70 y ■ 

small cells more numerous, orbicular ( t ) or vertically oval, the maximum long diameter 

',V rayS , S1 f lJar 111 str ucture to the wide rays but generally with smaller 

cells, -40-360 y high, 1-2 seriate, storied with the other elements; yellowish-brown 
orgamc inhitration sparse in occasional ray cells; crystals common in the large rav cells 
which often subdivide m the horizontal plane, each compartment bearing a crystal. 

l PP le marks present, not visible with the naked eye, about 90 per inch, the elements 
or the wood all stoned with the exception of the large rays. 

Summary. Somewhat .ighter and softer than Grevna elastica, Royle, with smaller 
vessels, larger wood rays, and without metatracheal parenchyma. 

Material . Gamble Specimen, No. 6230. 
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Mechanical Properties. Wt. at 12 per cent, moisture content 41 lb. per c. ft. 
No tests have been carried out to determine its strength qualities. It is moderately 
hard and very flexible, especially in a green state. 

Seasoning. There are no very definite data as to its seasoning qualities. H. G. 
Champion says it seasons badly. Our own limited experience at Dehra Dun was that 
it did not split excessively, but that it was very liable to warp and cup. It should 
certainly be converted in a green state, and open-piled under cover to air-season. 

Durability and Adaptability to Treatment. It is not durable in the open, 
but fairly so under cover. It is very liable to insect attack and, if damp, is soon 
damaged by fungus. It has never been treated antiseptically, but, judging from 
the nature of the timber, it should present no difficulties. 

Working Qualities. It saws easily, but does not work to a good surface 
when machined, due to the fibrous nature of the timber. 

Uses, Present and Prospective. Local carpenters attach no value to this 
timber and it is rarely used by them. H. G. Champion suggests its use for turnery. 
It is too heavy for a common packing case wood, but might be tried for dry 
goods retainers, such as cement barrels, rubber boxes, sieve frames, and inside 
fittings of opium-chests. 

ECHINOCARPUS, Blume 

References. Brandis, Ind. Trees, 101; Baker, Cab. Timb. Austr., 26. 

Size and General Distribution. About 12 species of the genus are 
oriental, scattered through Indo-Malaya, Formosa, and Australia. A lone species, 
Echinocarpus jamaicensis , Hook, f., is found on the island of Jamaica in the West 
Indies. 

Timber Species. E. dasy carpus, Benth. 

General Features or the Wood. See under ‘species’. 

Remarks. See under ‘species'. 

Echinocarpus dasycarpus, Benth, 

References. Gamble, Man. Ind, Tirab., 113; Troup, Silv. Ind. Trees, i. 166; Troup, 
Ind. Woods and Uses, 136; Kanehira, Anat. Char. Form. Woods, 48. 

Vernacular Names. Bengal, Lepcha, Taksol ; Nep. Gobria , gobre . 

Habit and Distribution. A large evergreen tree, with a straight, much 
buttressed stem. Found in the forests round Darjeeling at an elevation of 5,000 ft. 
to 7,000 ft., and in the eastern Himalayas. 

Supplies. Moderate supplies available, but only sufficient for local use. The 
Kurseong Division in Bengal can supply approximately 1,500 c. ft. annually. 

General Characteristics of the Wood. Nearly white to creamy-white 
when first exposed, turning to light yellowish-grey or greyish-brown, the colour 
demarcation between heartwood and sapwood not distinct; rather lustrous, 
without characteristic odour or taste, light (sp. gr. approx. 0-50), even and 
straight-grained, rather fine-textured. 

Structure of the Wood : 

Growth rings generally distinct, visible with the naked eye, 6-11 per inch. 

Vessels small, not distinct with the naked eye (x), open for the most part, forming 
nearly straight, inconspicuous vessel lines along the grain, rarely solitary, the majority 
in radial rows of 2—4, evenly distributed, 30-75 per mm. 2 ; vessel segments variable in 
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length (180-890 /x), leather thin-wallecl, abruptly or taper-tailed at the ends, with 
tertiary spirals, the largest 100-130 /x in diameter; perforations simple, oblique; 
pits leading to contiguous vessels large, rounded-polygonal, crowded and generally 
contiguous in nearly horizontal rows; border wide; orifices round or narrowly elliptical; 
pits leading to parenchyma larger, several to each cell, variable in shape but mostly 
elliptical or oval, with large orifices and inconspicuous border; tyloses sparse, thin-walled. 

Parenchyma very sparse, meta tracheal, diffused, of the same transverse diameter 
as the fibres, occasionally with deposits of brownish-yellow gum or starch grains. 

Fibres non-libriform, coarse, in radial rows, in part septate, 460-1,400 p long, the 
maximum diameter 27-33 p; walls 2-5 p thick; pits numerous, the cavity lenticular, 
steeply oblique or nearly vertical, the orifices extending slightly beyond the pit cavity; 
septate fibres with sparse, brownish-yellow, gummy deposits. 

Rays scarcely visible with the naked eye, fine (#), 8-13 per mm., light brown, 
somewhat darker than the background and forming conspicuous narrow flecks on the 
radial surface, unstoried (0, 1-6 (mostly 3-5) seriate, the largest 35-60 (av. 35-50) /x 
wide, and 30 plus (av., 15-30) cells and 900 (av., 400-650) p high (t), heterogeneous; pits 
leading to vessels large, several to each cell, variable in shape but mostly oval or elliptical, 
with large orifices and inconspicuous borders; brownish-yellow deposits common; 
crystals frequent. 

Ripple marks absent. 

Summary. A coarse-fibred but fine-textured (small vessels and rays) wood. The 
horizontal rows of bordered inter-vessel pits, tertiary spirals, extremely sparse paren¬ 
chyma, and septate (in part) fibres are features of this w r ood. 

Material . Gamble Specimen, No. 6110; Hand Specimen, source unknown. No. 1086. 

Mechanical Properties. Wt. at 12 per cent, moisture content 32 lb. per c. ft. 
The timber has never been tested mechanically. It is soft and weak, being about 
equal to Bombax malaharicum in strength. 

Seasoning, it stains rapidly and is somewhat liable to warp, but is not very 
liable to splitting or surface cracking. The logs should be converted in as green 
a state as possible and open stacked under head cover. Preferably the timber 
should be kiln-seasoned, which process can best be done in blower kilns. A museum 
plank, kiln-seasoned by S. Fitzgerald at the Forest Research Institute, Dehra Dun, 
warped a Little and was slightly greyer in colour when it came out of the kiln, but 
was otherwise absolutely sound. 

Durability and Adaptability to Treatment. The timber perishes rapidly 
in exposed positions and is only moderately durable under cover. 

Working Qualities. The wood saws with great ease and is very easy to 
work: it finishes to a moderate surface on a planing machine. 

Uses, Present and Prospective. A nice, clean, straight-grained timber, 
used for planking and tea-boxes. Gamble states that it is used for charcoal 
making. Tested by a Calcutta firm for matches and match-boxes, and pronounced 
as moderately suitable for the purpose. It should be tested for ply-work and, 
provided the buttresses are not found to be too troublesome, it should answer 
the purpose very well. 

ELAEOCARPUS, Linn. 

REFERENCES. Brandis, Ind. Trees, 102; Beekman, Proef. Bosch., Java, Med. v. 
66; Den Berger, Proef, Bosch., Java, Med. xiii. 102; Heyne, Nutt. Planten, 2 Druk, ii. 
1012; Moll, Mik. Holzes, i. 534; Foxvv., Com. Woods Mai. Penin., 108; Ridley, Flora 
Mai. Penin., i. 309; Leeomte, Bois, Indo-Ch., 108; Baker, Hardwoods Aust-r., 48; Kane- 
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Sec - Xylem Haw - Trees >»»; Boulger, Wood, 

10^78 l’m P 7 t- r^' , ’ 97: St ° ne> Timb Gom > 15 ! Winn, Timb. and Uses 

10, 78, 110, Record, limb. Trap. Amer., 404; Baker, Cab. Timb. Anstr., 28. 

StzEAKD GENEEAi, Distribution. Ebeocarpus is a very large genus containing 
appioxunately Lo species, some of which are timber trees of secondary im¬ 
portance. It attains its best development in the Malayan and Cambodian 
Peninsulas and the Malay Archipelago, but is far flung, reaching from Madagas^r 

SLl Z 2 A " 8 ‘ n, ' i *' the p “ ilic “■ tta Phili pp to “. o=«W" 

; *• * *>*» « *• **- 

General . Feat ores o* the Wood. Sapwood white to greyish-white; heart- 

lTJ d r °W + ' ^h-Wn or light brown, often with an olive tinge: 
lustrous, light to medium heavy, moderately hard to hard, fine and straight 

bv barker Gr ° wth rin § s usualI y evident, delimited 

medium !^ of fib ™ s t,ssue or terminal parenchyma. Vessels small to 
medium-sized, open for the most part, predominantly in radial rows of 2-7 and 
thmvanable in size, quite evenly distributed; inter-vessel pits unusually large; 
teitiary spirals sometimes present; perforations simple; gum deposits rare.' Paren¬ 
chyma wanting or very sparse, terminal in the Indian species. Fibres coaree 

mvs e ?Ts S ° T f a S ; rad l allx !l! gned - Rays fine > of two sortf heterogeneous; wide 
rays^-5 senate throughout the median portion, prolonged on one or both margins 

into long unisenate tips; small rays more numerous , uniseriate or occasionally with 

mnnet ^ mfiltratlon scant y “ the ray cells, yellowish-brown; crystals 

numerous m some species. J 

Remarks. A large genus producing woods with generic characteristics but 
mtergrading and difficult to separate by species. Of the four timbers herein 
described, E. ferrugmeus, Bedd., and E. robustus, Roxb. are the most valuable. 

MACROSCOPIC KE Y TO COMMERCIAL SPECIES 
1. Terminal parenchyma present, forming narrow light lines delimiting 
some of the growth rings . . . . 

1. Terminal parenchyma absent; rings delimited by broad, pinkish lines of 
denser fibrous tissue and organic infiltration. . . . E . hmceaefdim 

-. Gram wavy or curly m the radial plane; sp. gr. approx. 0-60 E. fen mjineus 

2. Grain broadly interlocked; sp. gr. 0-50 or less . . E. Meatus 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Tertiary spirals common in the vessels; longitudinal parenchyma wanting 

1. Tertiary spirals absent in the vessels; longitudinal parenchyma p^nt^ “* 
(at least in some rings), terminal, forming a narrow, I 2 **iafce line * 

- Cr T stals a P arse hi the ray tissue; fibre alignment wavy or curly in the 
radial plane . „ 

* * * * . t.. jcrrugineus 

2. Crystals very abundant in the ray tissue; fibre alignment mteri^ked 
in the radial plane . ' & a 2 , 

* A. tuberculatus 
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Elaeocarpus robustus, Roxb. 

References. Gamble, Man. Ind. Timb., 114; Parkinson, For. FI. Andam., 106; 
Hooker, Flora Bi\ Ind., i. 402; Kurz, For. Flora, i. 169; Troup, Ind. Woods and Uses, 138. 

Vernacular Names. Ass. Sylhet, Jalpai; Nep. Bepari , batrachi ; Burm. 
Taivmagyi , kayahmwe; S. Tenn. Hminkya; Shan. Kyeng-livai, mai-lim. 

Habit and Distribution. A moderate to large tree, with a 30 ft. cylindrical 
bole of 5 ft. to 6 ft. girth. In the Kasalong Reserve of the Chittagong Hill Tracts 
Division it appears to be a larger tree than in S. Tenasserim, where Parker reports 
it as a medium-sized branching tree of about 5 ft. in girth and 10 ft. bole. Found 
in eastern Bengal, Chittagong Hill Tracts, Khasia Hills, Burma, and the 
Andamans. 

Supplies. The supplies available from Bengal and Assam are very limited. 
The D.F.O., Chittagong Hill Tracts, states that not more than 4,000 c. ft. could 
annually be expected from the Kasalong Reserve. Common in Tavoy, especially 
in such localities where fellings have been heavy in the past. Small supplies only 
available from the Andamans. 

General Characteristics of the Wood. Sap wood white; heartwood white 
to light greyish-brown, often with a faint olive tinge and banded with darker 
streaks (outer portion of seasonal zones); lustrous, with smooth feel, without 
characteristic odour or taste, light to moderately heavy (sp. gr. approx. 0*61), 
evenly and often curly-grained in the radial plane, fine-textured. 

Structure of the W'ood : 

Growth rings demarked by darker zones of fibrous tissue and terminal parenchyma 
(see under ‘parenchyma’), visible with the naked eye, 4-10 per inch. 

Vessel# small to medium-sized, the orifices scarcely discernible with the naked eye, 
open for the most part, forming fine wavy ( t ) or broken ( r ), sometimes glistening vessel 
lines along the grain, occasionally solitary, the majority in radial rows of 2-5 (mostly 
2-4) and then variable in size, evenly or somewhat unevenly distributed and then larger 
and more numerous in the outer portion of the ring, 5-26 per mm. 2 ; vessel segments 
variable in length (470-1,080 /n), rather thick-walled, abruptly or taper-tailed at the 
ends, the largest 150-170 p in diameter; perforations simple, mostly oblique; pits 
loading to contiguous vessels large, orbicular to oval, numerous but not contiguous, 
alternate or in horizontal rows, with broad borders and conspicuous, lenticular, nearly 
horizontal orifices; pits leading to parenchyma larger, several to each cell, variable in 
shape but mostly oval to elliptical, with large, nearly horizontal orifices and distinct 
broad borders; tyloses sparse, thin-walled, pitted; infiltration not observed. 

Parenchyma visible with a hand-lens, very sparse, zonate, terminal or sub-terminal, 
forming faint lines ( x) at infrequent intervals, absent from manj r rings; lines 1-2 seriate; 
cells rather thick-walled, the maximum diameter (tangential) 20-30 p ; sparse, pale 
yellow gummy deposits occasional; crystals not observed. 

Fibres non-Hbriform, rather coarse, in radial rows, commonly septate, 460-1,734 p 
long, the long diameter 22-27 p ; walls 3-6 p thick; pits numerous on the radial wails, 
with narrow, lenticular cavities and steeply oblique, slit-like orifices. 

Rays not visible with the naked eye, fine ( x) f close, sinuate (a), of two sizes, the wider 
separated by several fine rays, 15-20 per mm., light brown and forming an inconspicuous 
ray-fleck on the radial surface, heterogeneous; ( a ) wide rays 2-5 seriate, 55-65 p wide, 
the median portion ( t ) 400-600 p high, abruptly terminated (lens-shaped— t ) or prolonged 
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b0t ‘ ma r I ' gln ® mto atteiu,afce uniseriate tips and then attaining a height of 
1,100 plusi M ; ceils of median portion of ray ( t ) orbicular to oval or elliptical, the maximum 
< lameter (usually vertical) averaging 30-40 p; cells of uniseriate extensions (t) vertically 
elongated the long diameter averaging 70-100 p ; (b) narrow rays uniseriate, more numer¬ 
ous than the wide rays, 15-23 p wide, variable in height, the highest 10 plus cells and 
..oO plus /x; cells narrow, elongated vertically, similar to those of the uniseriate portion 
° ™ wide rays; pits leading from ray cells to parenchyma large, several to each cell 
variable m shape but mostly oval to elliptical, with large, nearly horizontal orifices and 
distinct, broad borders; organic infiltration brownish-yellow, rather scanty; crystals 
occasional, generally paired vertically in adjoining cells which arise through the division 
of a ray cell by a horizontal wall. 

Ripple marks absent. 

Summary. This timber resembles that of Elaeomrpus ferruginous , Bedd. very 
closely but is usually more wavy-grained. 

Material. Gamble Specimen, No. 6056. 


MECHANICAL Properties Wt. at 12 per cent, moisture content 39 lb. per c. ft. 
Not as yet tested for strength properties. The timber is moderately hard and 
strong, more so than the average packing-case wood with which it is generally 

CiaSBCQ. 

Seasoning. Not a refractory timber to season; it should be cut on the quarter 
to take full advantage of the good appearance of the wavy grain. 

Durability and Adaptability to Treatment. Not a durable timber in 
exposed situations, but fairly so under cover and in contact with water. 

Working Qualities. A moderately difficult timber to saw, but works both 
by hand and on a machine to a good finish and takes a good polish. The timber 
has no definite markings except a wavy grain or ‘fiddle-back mottling’, which is 
well marked and could without doubt be turned to account for furniture making. 

I ses, Present and Prospective . The timber is used to a limited extent for 
boarding, as a box-wood, and for dugouts. It is also said to be suitable for matches, 
but this is rather doubtful. It certainly deserves a trial as a furniture wood, for 
such articles as cabinets, panels, &c. 


Elaeocarpus lanceaefolius, Roxb. 

References. Gamble, Man. Ind. Timb, 115; Rodger, List Trees and Shrubs 
Burn., 24; Hooker, hlora Br. Ind., i. 402; Troup, Ind. Woods and Uses, 137. 


Vernacular Names. Ass. Safcalang; Beng. Bhadrabatrachi ; Lepcha. 
She.pkyew ; Burm. Budalet ; Kc. Banghkri. 

Habit and Distribution. A large tree, with a stem 6 ft. in girth and 30 ft 
bole Found in the eastern Himalayas up to 8,000 ft., in the Khasia Hills, Sylhet 
.and Burma. ’ 

Supplies. Little information is available as to supplies; Rodger informs me 
that the tree is common in many parts of Burma and that supplies would be 
forthcoming, but that it is very scattered, and would therefore have to be extracted 
m conjunction with other hardwoods of a similar nature. The Bengal Divisions 
of Kurseong and Kalimpong can supply approximately 1,000 c. ft. each annually 
of this timber. 17 

General Characteristics of the Wood. Sapwood greyish-white; heartwood 
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5-brown to brown, sometimes with darker streaks; somewhat 
h feel, without characteristic odour or taste, light to 
gr. approx. 0-56), even and straight-grained, fine-textured. 


Structure of the Wood : 


Growth rings demarked by pale reddish-brown lines (thicker-walled fibres and organic 
infiltration in rays), visible with the naked eye, 10-19 per inch. 

Vessels small, not visible with the naked eye, open for the most part, forming very 
fine vessel lines along the grain which are scarcely distinguishable with the naked eye, 
rarely solitary, the majority in radial, usually uniseriate rows of 2-7 (mostly 4-5) and then 
variable in size ( x ), evenly distributed, 10-19 per mm. 2 ; vessel segments variable in 
length (435-1,080 p), rather thick-walled, abruptly or taper-tailed at the ends, with 
tertiary spirals, the largest 100-130 /x in diameter; perforations simple, mostly oblique; 
pits leading to contiguous vessels large, orbicular to oval, numerous but not contiguous, 
usually alternate, with broad borders and linear-lenticular, nearly horizontal orifices; pits 
leading to parenchyma larger, several to each cell and rather crowded, often two or 
three (then mostly in horizontal rows) in the vessel-wall opening into one in the wall 
of the contiguous parenchyma cell, variable in shape but mostly oval to elliptical, 
with large orifices and distinct narrow borders; tyloses sparse, thin-walled, pitted; 
organic deposits not observed. 

Parenchyma wanting. 

Fibres non-libriforai, rather coarse, in radial rows, commonly septate, 500-1,670 /z 
long, the long diameter 22-30 p ; walls 3-5 p thick; pits numerous on the radial walls, 
with narrow^ lenticular cavities and steeply oblique slit-like orifices. 

Rays not visible with the naked eye, fine (#), close, of two sizes (#, hand-lens), 
the wider separated by several very fine rays, 13-18 per mm., light brown and forming 
an inconspicuous ray fleck on the radial surface, heterogeneous; (a) wide rays 2-4 
seriate, 60-70 /z wide, the median portion (t) 400-600 /z high, abruptly terminated (lens 
shaped— t) or prolonged on one or rarely both margins into attenuate uniseriate tips and 
then attaining a height of 1,400 plus /x ; cells of median portion of ray (t) orbicular to oval 
or elliptical, the maximum diameter (usually vertical) averaging 30-40/z; cells of 
uniseriate extensions (t) vertically elongated, the long diameter averaging 70-100/x; 
(b) narrow rays uniseriate, more numerous than the wide rays, 15-23 fx in width, variable 
in height, the highest 10 plus cells and 550 plus /z; cells narrow, elongated vertically, 
similar to those of the uniseriate portions of the wider rays; pits leading from ray cells 
to vessels large, oval or elliptical, elongated horizontally, often opening into several pits 
in the vessel wall; organic infiltration brownish-yellow, rather scanty; crystals occasional. 

Ripple marks absent. 

Summary. Comparable to Elaeocarpus ferrvgimus, Bedd., but lighter in weight and 
softer, with smaller vessels and coarser (x) fibres. Pith flecks sometimes present. 

Mechanical Properties. Wt. at 12 per cent, moisture content 36 lb. per c. ft. 
Not as yet tested for its strength properties. Moderately hard and strong. 

Seasoning. The timber is not really difficult to season, though it is somewhat 
liable to develop fine, straight, deep end-splits. Some specimens which were 
examined were honeycombed at the end. The darker brown streaks in the wood 
are probably due to stain discoloration, as this is not the real colour of the timber, 
which is a uniform yellowish- or olive-brown to brown. The logs should be 
converted when in a green state, and the timber cut at once to sizes in which it 
will be used, and not left in squares or pieces of large size, so as to avoid end- 
splitting and honeycombing. 
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Not durable in exposed 


Durability and Adaptability to Treatment. 

'positions, but fairly durable under cover. 

_ Working Qualities. A nice, close, straight-grained timber, which saws and 
works easily, finishing to a lustrous, shiny surface. The timber turns and cuts 
easily on a lathe, though it is not especially marked out for turnery work. 

Uses, Present and Prospective. The timber is used for boarding and to 
a limited extent as a tea box wood in Darjeeling. It was tested in Calcutta by 
the Small Industries Development Co. for match boxes and splints, and pronounced 
as fairly suitable for the purpose. W. Nagle, Superintendent, Woodwork Shops 
h orest Research Institute, Dehra Dun, suggested its use for stained furniture.’ 
lhe timber is of better class than that generally used for tea boxes and could 
certainly be used for many general carpentry purposes. 

Elaeocarpus tuberculatus, Roxb. 

Syn. Monocera tuberculatus, Wight et Arn. 

„ REFERENCES. Gamble, Man. Ind. Timb., 115; Gamble, H. Mad., i 124- Talbot 
bor. FI. Bom., i. 173; Hooker, Flora Br. Ind., i. 404; Bedd., Flora Sylv., t, 113. 

Vernacular Names. Bom. Kan. Bhutali ; Mad. Tam. Rudrakcham, ruttlira- 
cham; Mai. Filahi, naggara; Trav. Hills, Navadi, pulanthi; Mysore, Danala 

Habit and Distribution. A large tree, Talbot states 7 ft. in girth and 80 ft 
high m Kanara. A number of logs were seen lying in the Ovalakkot Depot in 
Madras of about 8 ft. in girth, which were inclined to be buttressed. Found from 
Kanara southwards through the Western Ghats, in Coorg, Mysore, and Travan- 
core. Common in the evergreen forests of Mulamune and Gairsoppah of Kanara- 

anrUhcWynTad 11 ^ Nilgi ™’ Anamalais ’ and &&***> mid throughout Coorg 

Supplies. Though fair supplies could be procured from Kanara, the cost of 
extraction would be relatively high. C. E. Simmons gave the following figures 
of stock m the Chennat Nair Reserve, about six miles from Ovalakkot, in Madras, 
estimations over 600 acres showed 14 6 c. ft. per acre, or 1-5 per cent, of the total 

crop standing on the area. F. J. Colley states that the supplies round Calicut are 
very limited. 

General Characteristics of the Wood. Sapwood white; heartwood light 
greyish-brown to light brown, often with a faint olive tinge, frequently with 
irregular, wavy, tangential, brownish-black bands (fungus) which lend a distinctly 
ornamental appearance; lustrous, with smooth feel, without characteristic odour 
or taste, light (sp. gr. approx. 0-46), even and broadly interlocked-grained, fine- 

X'GXl/lirGCl - 

Structure of the Wood : 

Growth rings scarcely distinct, not visible with the naked eye, delimited by narrow 
lines of terminal parenchyma, 7-12 per inch. 

Vessels small to medium-sized, the orifices scarcely discernible with the naked eve 
open for the most part, forming fine, nearly straight, sometimes glistening vessel lines 
along the grain many solitary , the remainder in radial, mostly uniseriate rows of 2-4 
(mostly a. -3) and often variable in size, somewhat unevenly distributed, 3-18 per mm. 2 * 
vessel segments variable in length (580-1,400 p), rather thick-walled, abruptly or taper¬ 
tailed at the ends, the largest 190-215 n iu diameter; perforations simple, mostly 
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oblique; pits leading to contiguous vessels large, orbicular to oval, numerous but not 
contiguous (rarely contiguous and then polygonal)* usually alternate, with broad 
borders and linear-lenticular, nearly horizontal orifices; pits leading to parenchyma larger, 
several to each cell, mostly oval to elliptical, with large lenticular orifices and distinct 
broad borders; tyloses sparse, thin-walled ; organic infiltration not observed. 

Parenchyma visible with a hand-lens, very sparse, zonate, terminal; lines 1—2 
(mostly 1) seriate; cells thick-wailed, the maximum diameter (tangential) 20-27 \x ; pale 
yellowish-brown gummy deposits occasional; crystals not observed. 

Fibres non-libriform, rather fine, radially arranged, rarely septate (near the vessels), 
500-1,875 y, long, the long diameter 25-32 /a; walls 2-4/a thick; yellowish-brown gum 
plugs or globular deposits common in the fungal bands (see under ‘General Character¬ 
istics of the Wood’), elsewhere lacking; pits numerous on the radial walls, with narrow 
lenticular cavities and nearly vertical, slit-like orifices. 

Rays not distinct with the naked eye, fine (x), close, of two sizes (10 x), the 
wider separated by several very fine rays, 15-18 per mm., light brown and forming an 
inconspicuous ray fleck on the radial surface, heterogeneous, the individual ray cells 
showing plainly (r) at 10 X ; (a) wide rays 2-4 seriate, 50-00 y. wide, the median portion (t) 
400-600 (a high, abruptly terminated (lens shaped— t) or prolonged on one or rarely both 
margins into attenuate tips and then attaining a height of 1,100 plus p ; cells of median 
portion of ray (t) orbicular to oval or elliptical, the maximum diameter 20-30 p; cells of 
uniseriate extensions (t) vertically elongated, the long diameter (vertical) averaging 60- 
80 p ; (6) narrow rays uniseriate or occasionally with paired cells (t), more numerous than 
the wide rays, 17-27 p in width, variable in height, the highest 7 plus cells and 400 plus p ; 
cells narrow, elongated vertically, similar to those of the uniseriate portions of the wide 
rays; pits leading from ray cells to vessels mostty oval to elliptical, with large lenticular 
orifices and distinct broad borders: organic infiltrations brownish-yellow, rather scanty 
except in the fungal bands (see under ‘General Characteristics of the Wood’); crystals 
very numerous, generally paired vertically in adjoining cells which arise through the 
division of ray cells by a horizontal wall. 

Ripple marks absent. 

Summary . More interlocked-grained than the other woods of Ehxeocarpus herein 
described, with a higher crystal content. The specific gravity is also lower, but this may 
be due to fungal attack. 

Material Gamble Specimen, No. 6125. 

Mechanical Properties. Wt. at 12 per cent, moisture content 29 lb. per c. ft. 
No tests have as yet been carried out. The timber is moderately hard and of the 
packing case or box wood class. 

Seasoning. The timber does not split or crack much, but is very liable to bad 
discoloration and stain. The logs should never be left lying imconverted, and if 
this cannot be avoided they should be skidded off the ground in dry situations. 
Green conversion is essential if good results are to be obtained and the sawn 
material must be open stacked under cover. F. J. Colley, of the Kalai Sawmills, 
states that the timber warps badly if care is not taken. Kiln-seasoning should 
yield the most satisfactory results, provided the timber is treated green. 

Durability and Adaptability to Treatment. The timber deteriorates very 
rapidly in exposed positions, especially if left in the log. ‘Under cover it lasts 
fairly well, though liable to insect attack unless painted or surface-treated. 

Working Qualities. The timber saws easily, and works to a good shiny 
surface. The fibre is rather liable to tear up in a spindle moulder or grooving 
machine, due to the fibrous interlocked nature of the wood. 
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Uses, Pbesent and Prospective. It is chiefly used for packing-cases and 
cheap planking. P. J. Colley expresses the opinion, and he is undoubtedly correct 
that, provided logs from the forest can be transported to the saw-mills within a 
short time after felling, the timber should be suitable for matchboarding, tongued 
and grooved for ceiling and flooring boards. It should also be tried for ply-boards. 

Elaeocarpus ferrugineus, Bedd. 

Syn. Monocera ferrugmea, Wight 

References Gamble, Man. Ind.Timb, 115; Gamble, PI. Mad., i. 124; Brandis. 
Ind. Prees, 104; Hooker, Flora Br. Ind., i. 406; Bedd., Flora Sylv., t. 112. 

Vernacular Names. Not known. 

Habit and Distribution. A moderate-sized tree, 3 ft. to 4 ft. in girth with 
a 10 ft. bole, often found misshapen in the Nilgiris. Found in the Western Ghat 
forests of the Nilgiris, Anamalis, and Pulney Hills, also in the higher hills in 
Travancore at 6,000 to 7,000 ft. (Gamble). 

Supplies. Only small supplies are available, and these would depend on the 
extraction of other species from the same locality. 

General Characteristics of the Wood. Sapwood greyish-white; heartwood 
yellowish to pale brownish-grey, often with a faint olive tinge; somewhat lustrous, 
with smooth feel, without characteristic odour or taste, light to moderately heavy 
l s P* approx. 0*60), even and fairly straight or somewhat wavy-grained in the 
radial plane, fine-textured. 

Stkuctxjre of the Wood : 

, < J rowth nn 0 s Remarked by darker zones of fibrous tissue, visible with the naked eye 
10-13 per inch. ' 

Vessels small to medium -sized, appearing punctate (*) with the naked eye (the orifices 
not discernible), open for the most part, forming nearly straight, inconspicuous vessel 
lines along the gram (r, t), rarely solitary, the majority in radial, usually uniseriate rows 
ol 2-7 (mostly 2-5) and then variable in size (x), evenly distributed, 10-13 per mm 3 • 
vessel segments variable in length (290-865 p), rather thin-walled, abruptly or taper- 
tailwl at the ends, the largest 150-200 p in diameter; perforations simple, oblique ■ pits 
leading to contiguous vessels large, orbicular to oval, numerous but not contiguous 
usually alternate, with broad border and linear, nearly horizontal orifices; pits leading 
to parenchyma larger, several to each cell and rather crowded, variable in shape but 
mostly oval to elliptical, with large orifices and distinct narrow borders; tyloses 
abundant, thin-walled; yellowish-brown gummy deposits occasional. 

Parenchyma visible with a hand-lens, very sparse, zonate, terminal, forming faint 
lines (x), absent from many rings; lines 1-2 seriate; cells thick-walled, the maximum 
diameter (tangential) 20-27 p, with sparse pale lemon-yellow infiltration, occasionally 
crystalliferous. 

Fibres non-libriform, rather fine, radially arranged but the rows not conspicuous, 
rarely septate, 370-1,840 p long, those contiguous to the vessels flattened and with 
maximum diameter of 30-40 p, the majority not appreciably flattened tangentially and 
with long diameter (often radial) of 20-25 p; pits numerous on the radial walls, narrowly 
lenticular, with steeply oblique, slit-like orifices. 

Bays not visible with the naked eye, fine (x), close, of two sizes (10 X), the wider 
separated by several very fine rays, 13-19 per mm., of the same colour as the back¬ 
ground and hence not forming a conspicuous ray fleck on the radial surface, hetero- 
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Aeneous; (a) wide rays attaining a height of 1,400 plus p, 2-4 seriate throughout the 
median portion ( t), long attenuate (<) and uniseriate above and below; maximum width 
of median portion 56-65 /x ; height 40 plus cells and 1,100 plus /x; cells (<) orbicular to 
oval, the maximum diameter 27-37 p,; cells of uniseriate extensions narrow (t) vertically 
elongated, the long diameter 70-100 p; (6) narrow rays uniseriate or rarely with paired 
ceils, more numerous than the wider rays, 13-20 y in width, very variable in height, the 
highest lo plus cells and 1,000 plus /x; cells narrow, elongated vertically, similar to the 
uniseriate portions of the larger rays ; pits leading from ray cells to vessels large, variable 
m shape but mostly oval or elliptical, with large orifices and distinct narrow borders 
organic infiltration pale brownish-yellow, rather scanty; crystals rare. 

Ripple marks absent. 

Summary. An even-grained, fine-textured timber; featured by large inter-vessel pits 
extreme y sparse parenchyma, occasional septate fibres, and a peculiar ray structure ’ 

Material. Gamble Specimen, No. 6124. 

Mechanical Properties. Wt. at 12 per cent, moisture content 38 lb per c ft 

No tests have been carried out. The timber is moderately hard to hard and fairlv 
strong. J 

Seasoning. The timber seasons fairly well, but is liable to some end-cracking 
and discoloration. 1 he logs should be converted in a green state and the material 
air-seasoned under cover or preferably kiln-seasoned. 

Durability and Adaptability to Treatment. Not a durable timber in 
exposed positions, but fairly so under cover. It might with advantage be given 
a surface treatment with a salt solution, if used as boarding or rafters. 

Working Qualities. The timber saws easily and planes to a good surface 
without difhculty. 

Uses, Present and Prospective. The timber is not used at present. Judging 
from its general appearance and its fairly straight grain, it should yield after 
seasoning, a very fair board and rafter. It is a considerably better class timber 
than that of E. tuberculatus. 
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REFERENCES. Brandis, Tnd. Trees, 111; Hooker, Flora Br. Ind., i. 484; Troup, Silv. 
Ind. Trees, i. 166; Heyne, Nutt. Planten, 2 Druk, ii. 856, 869; Moll, Mik. Holzes, ii. 14; 
Ridley, Flora Mai .Penin., i. 340; Brown, Min. Pro. Phil. For., ii. 208, 296; iii. 193; 
Lecomte, Bois Indo-Ch., 136; Kanehira, Anat. Char. Form. Woods, 51; Kanehira, Iden. 
Imp. Jap. Woods, 10; Lecomte. Bois Madagas., 65; Baker, Hardwoods Austr., 50; 
Baker, Cab. Timb. Austr., 29; Brown, See. Xylem Haw. Trees, 276; Rock, Indig. Trees 
Haw. Is., 192; Stone, Timb. Com., 21; Record, Timb. Trop. Amer., 316; Pfeiffer, 
Houtsoorten van Suriname, Deel I. 308; Solereder, Sys. Anat. Dicots., i. 174; ii. 854; 
Engler u. Prantl, iii, No. 4, 95 ; Nat. Stand. Dispensatory, TJ.S.A. 1412. 

The Rutaceae consist of about 120 genera and over 1,000 species of small, or 
rarely large, trees, shrubs, woody climbers, or herbs, widely distributed throughout 
the warmer regions of the world and extending into the temperate regions of 
Europe, Asia and America. An important diagnostic feature of this family 
is the presence of numerous pellucid glands in the leaves, floral envelopes, and 
covering layers of the fruits which contain an essential oil. The most important 
genus is Citrus, which produces the various citrous fruits of commerce such as the 
orange, lemon, lime, pumelo, grapefruit, citron, tangerine, and kumquat. Oranges 
and lemons are grow n in many places in the tropics where the climate will permit, 
a nd have come to play an important role in the diet of man; the glandular leathery 
rind of the fruit (Jiesperidium) is used in the manufacture of flavouring extracts, 
although these can now be made synthetically. 

The woods of this family are usually of a uniform lemon-yellow or orange- 
yellow colour which frequently fades upon exposure, and are generally fine or very 
fine-textured; many contain gummy deposits in the vessels and parenchyma, and 
a few are scented. The density and hardness vary from light to extremely heavy 
and soft to extremely hard, but dense, hard woods are the rule. Growth rings 
are usually distinct and narrow and are frequently delimited by narrow lines 
of terminal parenchyma, by a difference in the density of the fibrous tissue, or by a 
reduction in the diameter of the pores; discontinuous rings are common in certain 
species (Murraya exotica , Linn.). 

The vessels range from small to minute , and are frequently in radial groups of 
2-several or in radial strings of six or more; simple perforations are invariably 
present and the vessel segments are frequently occluded with gum. The para- 
tracheal parenchyma is usually scantily developed and occasionally the vessels 
are joined by parenchyma; terminal parenchyma is often present in the form of 
narrow light lines which sometimes anastomose (discontinuous rings). The libri- 
form fibres generally form extensive, nearly solid tracts between the vessels and 
the rays and are unusually fine and short. Fine rays characterize rutaceous woods 
and the ray fleck on the radial surface is low and inconspicuous. Ripple marks 
occur in the Indian Chloroxylon and have been reported from an undetermined 
wood from S. America. Some of these timbers, like those of Prunus species, 
exhibit the phenomenon of gummosis which results in the disintegration of the 
tissue to form traumatic, lysigeneous gum canals extending along the grain. 

Hooker reports 23 genera of this family as being represented in India by 
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herbs, shrubs, or trees, but several of these are not indigenous. 16 genera are 
more or less arborescent and 8 inolude timber trees, a single species in every 
case with the exception of Zanihoxylum. 

EVODIA, Forst. 

References. Brandis, Ind. Trees, 111 ; Hooker, Flora Br. Ind., i. 487 ; Den Berger, 
Proef. Bosch., Java, Med. xiii. 64 ; Heyne, Nutt. Planten, 2 Druk, ii. 856; Moll, Mik. 
Holzes, ii. 23; Ridley, Flora Mai. Penin., i. 340; Baker, Hardwoods Austr., 15, 55, 384, 
474, 484; Kanehira, Anat. Char. Form. Woods, 53. 

Size and General Distribution. Evodia consists of approximately 45 species 
of trees or shrubs, mostly aromatic, distributed from Madagascar through India and 
the Malay Archipelago to Australia end Polynesia. Seven species occur in India, 
one of which is a medium-sized commercial tree of secondary importance. 

Timber Species. E. fraxinifolia , Hook. f. 

General Features of the Wood. See under ‘species’. 

Remarks. See under 4 species’, 

Evodia fraxinifolia, Hook. f. 

References. Gamble, Man. Ind. Timb., 120; Brandis, Ind. Trees, 112; Troup, 
Ind. Woods and Uses, 146. 

Vernacular Names. Ass. Khasis. Dieng , lambu , synrang ; Ben. Kanakpa ; 
Lepcha. Kanu. 

Habit and Distribution. A small tree, 2 ft. to 3 ft. in girth with a 10 ft. 
clear bole, not infrequently crooked. Found in the Eastern Himalayas, Sikkim, 
Khasia Hills in Assam, and the Chin Hills of Burma. Often in clearings. 

Supplies. Common round Darjeeling, but nowhere available in quantities 
other than for local requirements. Rodger says that it is unimportant in Burma. 
W T . Perree states that were a demand to arise, fair quantities could be supplied 
from the neighbourhood of Shillong, Cherrapunji, and Jowai. 

General Characteristics of the Wood. White when first exposed, turning 
greyish-white or pale brownish-grey with age, lustrous, with smooth feel, without 
characteristic odour or taste, extremely light (sp. gr. approx. 0*27), smooth and 
very straight-grained, quite even (tendency towards ring-porous) and medium- 
textured. 

Structure of the Wood : 

Growth rings distinct with the naked eye, delimited by terminal parenchyma and 
a uniseriat© row of larger springwood pores, 3-9 per inch. 

Vessels medium-sized to small (summerwood), the orifices of the larger visible with 
the naked eye, open or rarely with inclusions of gum, forming plainly visible, nearly 
straight, pale greyish-brown vessel lines along the grain, the lines of the springwood 
vessels more conspicuous because of their size, solitary or in radial rows of 2-3, rarely 
several nested or tangentially aligned, larger and more numerous in the spring-wood 
(somewhat ring-porous), 0-15 per mm. 2 ; vessel segments 335-790 p long, thin-walled, 
usually long-tailed on one, end, sometimes on both, the largest (springwood) 170-183 p 
in diameter; perforations simple, oblique; pits leading to contiguous vessels numerous, 
oval or orbicular, with broad border and elliptical orifice, 4-5 p in diameter; pits leading 
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to parenchyma numerous, crowded (sometimes angular), similar to those leading to 
vessels but smaller; tyloses lacking; brownish gummy deposits infrequent. 

Parenchyma terminal and paratracheal, thin-walled; (a) terminal parenchyma 
visible with the naked eye ( x ), conspicuous, forming a sharply defined, radially 3-9 
(mostly 5-8) seriate line on which the springwood vessels (single row of the next ring) 
abut; cells thin-walled, tangentially flattened (#), grading into fibre tracheids radially (x) 
within and without and difficult to distinguish, the maximum diameter 25-35 fx: (b) para¬ 
tracheal parenchyma in a 1-2 (mostly 1) seriate, continuous or interrupted sheath, or 
several cells in the angles between contiguous vessels or between vessels and wood rays; 
cells mostly peripherally flattened, with maximum diameter of 38-42 /x; small globules 
of brownish-yellow gum occasional; crystals or starch deposits not observed. 

Fibres non-libriform, rather coarse, thin-walled and wide-lumened, in extensive 
solid tracts between the vessels and wood rays, grading into the terminal parenchyma (x), 
510-1,550 [l long, abruptly tapering, 38-42 /x in diameter; walls 2-3 fx thick; pits very 
minute, not sharply defined, slit-like, oblique. 

Bays not distinct with the naked eye (x), fine, rather distant (4-7 per mm.), of the 
same colour as the background and inconspicuous on the radial surface, 1-6 seriate, very 
variable in size and rather distant in the tangential plane, heterogeneous, the largest 45 fx 
wide and 12 plus ceils and 225 plus fx high; pits leading to vessels numerous, crowded, 
oval to orbicular or angled, with broad border and elliptical orifice; small globules of 
brownish-yellow gum frequent; crystals or starch deposits not observed. 

Summary . An extremely light, straight-grained, medium-textured, greyish-white 
or pale brownish-grey wood; aberrant among rutaceous woods because of its extreme 
lightness and softness; a timber of the second class. 

Material. Gamble Specimen, No. 6111 Hand Specimen, source unknown, No. 1229. 

Mechanical Properties. Wt. at 12 per cent, moisture content 17 lb. per c. ft. 
The timber has never been mechanically, tested for its strength. It is a soft, 
fibrous wood; not strong; of the tea box c ass. 

Seasoning. It is not a refractory t inber to season. F. A. Hart reports 
that it is best to convert the logs when green, and open-stack the converted 
material under cover. He also suggests kiln-seasoning. From the few specimens 
examined, both green and seasoned, the timber does not appear to split much, 
though it is a little liable to stain. 

Durability and Adaptability to Treatment. F. A. Hart states that the 
timber will not stand exposure, but that it lasts fairly well under cover. From its 
structure there should be no difficulty in treating it. 

Working Qualities. The timber is easily sawn, especially when seasoned; 
it was found to work by hand without difficulty and machined to a fair finish. 

Uses, Present and Prospective. It is used locally for posts of huts and to 
a limited extent for tea boxes. It is a very straight-grained, clean timber which, 
after seasoning, could be used as ceiling boards, for partition work, and similar 
purposes. It was tested for match making in Calcutta by the Small Industries 
Development Company and was found to make into a good splint and box. 

ZANTHOXYLUM, Linn. 

References. Brandis, Ind. Trees, 116; Hooker, Flora Br. Ind., i. 483 ; Heyne, 
Nutt. Planten, 2 Druk, ii. 856; Nordlinger, Querschnitte, Bd. iii. 65; Bd. v. 17; Bd. ix. 
36; Foxw., Indo-Mal. Woods, 433; Kanehira, Anat. Char. Form. Woods, 55; Kanehira, 
Iden. Imp. Jap. Woods, 11; Baker, Hardwoods Austr., 57; Baker. Cab. Woods Austr., 
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30; Unwin, W. Afr. For. and Forestry, 49, 74, 85, 100, 196, 309, 431; Rock, Indig. Trees 
Haw. Is., 192; Boulger, Wood, 134, 271; Winn, Timb., 90, 100; Stone, Timb. Com., 23; 
Howard, Timb. World, 251; Record, Timb. Trop. Amer., 317; Pfeiffer, Houtsoorten 
Suriname, Heel I, 308; Brown, Sec. Xylem. Haw. Trees, 276. 

Size and General Distribution. A large genus of over 150 species of small 
and medium-sized trees or shrubs, widely scattered throughout the tropical and 
extra-tropical regions of the Old and the New World. At least 10 species occur 
in India and Burma, 2 of which are timber trees of the third class, and the 
genus is also represented in the eastern hemisphere by timber species in tropical 
Africa, the East Indies, the Malay Peninsula, Indo-China, Australia, and Formosa. 
Timber Species. 1. Z. Rhetsa, DC.; 2. Z. Budrunga , Wall. 

General Characteristics of the Wood. Yellowish-grey through various 
shades of yellow to canary-yellow, sometimes with a greenish cast, lustrous to dull, 
scented in some species and sometimes with characteristic taste, moderately heavy 
to heavy, moderately hard to hard, even or uneven-grained (the fibre alignment 
straight or wavy or variously irregular), medium to fine-textured. Growth rings 
usually distinct, delimited by lines of terminal parenchyma and often by bands 
of denser fibrous tissue. Vessels small to medium-sized, open or occluded with 
putty-like or yellow gummy deposits, generally in radial rows of two or more; 
vessel segments truncate or tailed, with simple, nearly horizontal perforations; 
tyloses wanting; pits leading to parenchyma numerous, many to each parenchyma 
cell, oval or more rarely linear by confluence. Parenchyma terminal and meta- 
tracheal; terminal parenchyma in a line I-several cells wide, with scanty infiltra¬ 
tion, sometimes crystalliferous; metatracheal parenchyma sparse or abundant, 
diffused, generally crystalliferous. Fibres medium fine to fine, forming dense 
tracts between the rays and vessels. Rays fine to moderately broad, not visible 
or scarcely visible with the naked eye, homogeneous, 1—several seriate, with little 
infiltration and not conspicuous on the radial surface. Gum canals sporadic in, 
some species, in tangential rows embedded in terminal parenchyma. 

Remarks. In India this genus is relatively unimportant as a source of timber. 
It is well known in tropical America, however, as the source of the West Indian 
satin wood of commerce (Z. fiavum , Vahl., and allied species), which is said to he 
superior to the East Indian satinwood (Chloroxylon Swietenia , DC.). 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 
The woods of Z . Budrunga and Z. Rhetsa intergrade, and a key based on macro¬ 
scopic features would be of little value. In general Z. Budrunga is of faster growth 
(3-14 rings per inch) than Z. Rhetsa (10-18 rings per inch), and the grain is straight 
while that of Z. Rhetsa is usually wavy in the radial plane. 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1* Lines of terminal parenchyma 1-5 (mostly 1-3) seriate, non-crystalliferous; 
metatracheal parenchyma very sparse, with maximum diameter of 34-38 /x, 
the crystals inconspicuous (#); walls of fibres 3-5 /x thick; largest rays (t) 
26-30 cells high Z. Budrunga 

1. Lines of terminal parenchyma 1-3 (mostly 1-2) seriate, crystalliferous; 
metatracheal parenchyma abundant, with maximum diameter of 48-52 /z, 
the crystals conspicuous; walls of fibres 3-9 jjl thick; largest rays (t) 20-25 
cells high .. z. Rhetsa 
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Zanthoxylum Rhetsa, DC. 

Syn. Fagara Rhetsa , Roxb. 

References. Gamble, Man. Ind. Timb., 123; Gamble, FL Mad., i. 150; Talbot, 
For. FI. Bom., i. 188; Brandis, Ind. Trees, 118; Brown, Min. Pro. Phil For., iii. 195. 

Vernacular Names. Bom. Mar. Tirphal , thriphcd, tisul , cochli; Kan. Jum- 
mina, sessal ; Mad. Tel. Rhetsa , man, mulillam ; Mai. Katta , murrakku ; Hindi, 
Pepuli . 

Habit and Distribution , A large tree, 4 ft. to 5 ft. in girth and 70 ft. in height. 
Gamble states that it grows to 8 ft. in girth and 80-100 ft. in height in the Rampa 
Hills in Kanara. Found in the Eastern and Western Ghat forests. In Kanara in 
evergreen forests from the coast inwards to 2,000 ft.; in Gangam and southwards 
to the Godavari River; in the Anamalais and Travancore. Probably at its best 
in the Rampa Hills. 

Supplies . A fairly common tree. C. E. C. Cox says that it is common in the 
Tellicheiry Ghat forests of the Malabar Division. Probably 300 to 400 tons could 
be supplied annually from the West Coast forests. About the same quantity is 
available from the Rampa Hill District, 

General Characteristics of the Wood. Light greyish-yellow to yellowish- 
grey, rather dull, with smooth feel, without characteristic odour or taste, rather 
light to moderately heavy (sp. gr. approx. 0*66), straight- or often wavy-grained in 
the radial plane, medium and fairly even-textured (fibrous tissue denser in the 
outer portion of the ring). 

Structure of the Wood : 

Growth rings distinct with the naked eye, delimited by pale canary-yellow conspicu ¬ 
ous lines of terminal parenchyma and purplish bands of denser fibrous tissue in the outer 
portion of the ring, plainly visible as darker streaks along the grain, 10-18 per inch. 

Vessels small to medium-sized, appearing punctate with the naked eye, forming 
nearly straight inconspicuous vessel lines along the grain, in part open, in part occluded 
with putty-like deposits or more rarely with deposits of glistening orange-brown gum, 
solitary and in radial rows of 2-7 (mostly 2-4), occasionally in double rows or several 
nested, quite evenly distributed but less numerous and of smaller size in the outer portion 
of the ring, 20-50 per mm. 2 ; vessel segments 270-800/z long, thin-walled, abruptly or 
attenuate-tailed on the ends, the largest 150-160 p in diameter ; perforations simple, 
mostly oblique, in part plugged with gummy deposits (see above); pits leading to 
contiguous vessels numerous, oval and nearly horizontally aligned, 3-5 fi in diameter, 
with pronounced border and lenticular orifice, sometimes laterally confluent forming 
linear pits; pits leading to parenchyma numerous, similar to those leading to vessels but 
smaller, rarely confluent; tyloses wanting; pale yellow granular and orange-yellow trans¬ 
lucent deposits frequent, occluding some of the vessel segments, in parietal lumps or 
plugging the perforations. 

Parenchyma terminal and metatracheal; (a) terminal parenchyma visible with the 
naked eye, conspicuous, forming pale canary-yellow, sharply defined, narrow, even, 
radially 1-3 (mostly 1-2) seriate lines which rarely contain gum canals; cells oval to 
reotangular ( x ), tangentially orientated, the maximum long diameter 27-33 /x, in cambi- 
form rows, frequently crystalliferous; orange-yellow, globular, gummy deposits sparse; 
starch grains not observed; ( b) metatracheal parenchyma diffuse, abundant, with maxi¬ 
mum diameter of 48-52 /x, often contiguous to the wood rays, invariably crystalliferous, 
in cambiform rows of approximately 20 crystal locules. 



(10X) 

72. ZANTHOXYLUM RHETSA, DC. 



map 

SHOWING DISTRIBUTION 

Of 

ZANTHOXYLUM RHETSA,. DC. 


RAJPUTaNA 


vf o £s £i*Si 


0 £ N O. A L 
AcauCutta 


■Curn^ 


DAY 

OF 

BENGAL 


Andaman, 
islands j 


'MADRAS 


CciJe of Miles 

0 KO 400 603 IUOS 


Nlcobaft 
islands 4 






MIN/S 



(110X) 

Photomicrograph by H. p. Brown 

72. ZANTHOXYLUM RHETSA, DC. 







































MINlSr^ 



RUTACEAE 


195 



Fibres semi-Iibrifonn to libriform (in the outer portion of the ring), medium fine to 
fine, somewhat radially aligned, thicker-walled and forming en masse a purplish band in 
the outer portion of the ring, 400-1,640 p. long, 28-36 p. in diameter; walls 3-9 p thick; 

inter-fibre pits sparse, confined to the radial walls, with small court and slit-like, steeply 
oblique orifice. 

Rays visible with the naked eye, medium fine, 3-7 per mm., of the same colour as 
the background and hence not conspicuous on the radial surface, 1-3 (mostly 2-3) 
seriate, homogeneous, the largest 45-53 p wide, and 20 plus cells and 500 plus p high; pits 
leading to vessels numerous, crowded, many to each ray cell, with pronounced border 
and lenticular orifice, not confluent; crystals wanting; orange-yellow globular deposits 
sparse; starch grains occasional. 

Gum canals very rare, lysigenous, embedded in the rows of terminal parenchyma. 
Those observed measured 40-60 in diameter radially and attained a maximum tangen¬ 
tial diameter of 300 plus /x; they were filled with orange-yellow transparent gum. 

Summary. Similar to Z. Budrunga , Wall., but of slower growth and usually wavy- 
gramed in the radial plane, with a higher crystal content; a timber of the third class. 

Material. Gamble Specimen, No. 6065. 

Mechanical Properties. Wt. at 12 per cent, moisture content 42 lb. per c. ft. 
No figures of strength are available. The timber is moderately hard and strong, 
and similar to that of Adina cordifolia , 

Seasoning. The timber seasons without difficulty according to F. J. Colley, 
of the Malabar Timber Trading and Sawmill Co., and our experience of this 
timber confirms his opinion. 

Durability and Adaptability to Treatment. The wood is moderately 
durable in exposed positions and durable under cover; it would probably be 
difficult to treat, owing to the dense character of the fibrous tissue and the small 
size of the pores. 

Working Qualities. The timber saws and works easily, finishing to a shiny 
smooth surface and taking a high polish; it also machines well, and is easy to 
work in a lathe. If cut on the quarter it has a distinctly ornamental wavy grain 
which adds to its attractiveness. 

Uses, Present and Prospective. It is used in S. India as planking, rafters, 
scantlings, axe handles, legs of beds, and for chair making. Its use could certainly 
be extended in the furniture line, and quarter-cut boards could be used for panelling 
and other ornamental purposes. 


Zanthoxylum Budrunga, Wall. 


Syn. Fagara Budrunga , Roxb. 

References. Gamble, Man. Ind. Timb., 123; Parkinson, For. FI. Andam 110* 
Brandis, Ind. Trees, 118; Moll, Mik. Holzes, ii. 30. 

Vernacular Names. Andam. Mayanin; Ass. Brojonali , bajarnali ; Burm. 
Kathitm , hmetkaung, mayanin-kyetsu ; Kc. Jinghawng , Chittagong, Kanta harina . 

Habit and Distribution. A moderate-sized tree, with a straight bole; W. A. 
Robertson states that in Burma it grows to 4 ft. in girth and with a 20 ft. bole, 
but is usually smaller. Parker, when visiting Tavoy and Mergui, found a tree 
which he is nearly certain was this species; it was very common, chiefly in cut¬ 
over areas and grew up to 2 ft. in girth. In the Chittagong Hill Tracts it grows to 
40 ft * ^ height, while F. Trafford states that in Assam it attains 4 ft. in girth with 
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a 15ft. clean bole. Parkinson statesthat in the Andamans it grows from 3ft. to5 ft. 
in girth and from 50 ft. to 60 ft. in height. It is found scattered throughout Burma, 
in western Assam, the Chittagong Hill Tracts, and the Andamans. 

Supplies. Rodger is of opinion that at least 100 tons could be supplied annually 
from Burma; F. Trafford states that it is fairly common in western Assam, while 
Parkinson states that it is not uncommon in the Middle and South Andamans, 
Long Island, and Rutland Island, The tree is found scattered wherever it occurs, 
so that it could only be worked out commercially with other species. 

General Characteristics of the Wood. Canary-yellow when first exposed, 
fading to pale yellowish-grey, lustrous, with smooth feel, without characteristic 
odour or taste, rather light to moderately heavy (sp. gr. approx. 0-64), straight¬ 
grained, fairly even (fibrous tissue denser in the outer portion of the ring) and 
medium-textured. 

Structure of the Wood : 

Growth rings distinct with the naked eye, delimited by pale canary-yellow con¬ 
spicuous lines of terminal parenchyma and purplish bands of denser fibrous tissue in the 
outer portion of the ring, plainly visible as darker streaks along the grain, 3-14 per inch. 

Vessels small to medium-sized, appearing punctate with the naked eye, forming 
nearly straight, inconspicuous vessel lines along the grain, in part open, in part occluded 
with putty-like deposits or more rarely with deposits of glistening orange-brown gum, 
solitary and in radial rows of 2-4 (mostly 2-3), very rarely in double rows or nests of 
several, quite evenly distributed but more numerous and of largest size near the inner 
third of the ring, the smallest in the outer portion of the ring, and somewhat smaller 
in the first-formed portion of the ring, 8-42 per mm. 2 ; vessel segments 270-800 ft 
long, thin-walled, truncate or abruptly or attenuate-tailed on the ends, the largest 
150-160 ji in diameter; perforations simple, mostly oblique, in part plugged by deposits 
(see above); pits leading to contiguous vessels numerous, oval and nearly horizontally 
aligned, 3-5 fx in diameter, with pronounced border and lenticular orifice, sometimes 
laterally confluent forming linear pits; pits leading to parenchyma numerous, crowded, 
similar to those leading to vessels, but smaller, rarely confluent; tyloses wanting; pale 
canary-yellow granular and orange-yellow translucent deposits frequent, occluding some 
of the vessel segments, in parietal lumps or plugging the perforations. 

Parenchyma terminal and metatracheal; (a) terminal parenchyma visible with the 
naked eye, conspicuous, forming greyish-white, sharply defined, even, radially 1-5 
(mostly 1-3) seriate lines (x) ; cells oval to rectangular (x), tangentially orientated, the 
maximum long diameter 27-33 ft, in cambiform rows; crystals wanting; orange-yellow, 
globular, gummy deposits and starch grains occasional; (b) metatracheal parenchyma, 
diffuse, very sparse, scattered, with maximum diameter of 34-38 fx, crystalliferous, 
further divided into cambiform rows of approximately 20 crystal locales. 

Fibres non-libriform to semi-libriform (in the outer portion of the ring), medium 
fine, inconspicuously aligned in radial rows, thicker-walled and forming en masse a 
purplish band in the outer portion of the ring, 500-1,735 fx long, 22-26 /t in diameter; 
walls 3-5 ft thick; inter-fibre pits very sparse, confined to the radial walls, w r ith small 
court and sLit-liko oblique orifice. 

Rays visible with the naked eye. medium fine, 4-7 per mm., of the same colour and 
more lustrous than the background hut not conspicuous on the radial surface, 1-4 
(mostly 2-3) seriate, homogeneous, the largest 40-50 ft wide, and 25 plus cells and 600 
plus ft high; pits leading to vessels numerous, crowded, many to each ray cell, oval, 
with pronounced border and lenticular orifice, not confluent; crystals wanting; orange- 
yellow globular deposits and starch grains occasional. 
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Summary, A light to moderately heavy, straight-grained, medium- and fairly even- 
textured, canary-yellow or pale yellowish-grey wood; resembles superficially the woods 
of some of the Magnolia and Michelia species, but may be distinguished by its simple 
perforations (as compared with latticed perforations and diffuse metatracheal paren¬ 
chyma) ; readily distinguished from the woods of the other genera of this family herein 
described by the absence of paratracheal parenchyma; a timber of the third class. 

Material. Gamble Specimen, No. 6123; Hand Specimen, source unknown. No. 1211. 

Mechanical Properties. Wt. at 12 per cent, moisture content 41 lb. per c. ft. 
The timber has never been tested for its strength. It is moderately hard and may 
be classed as about equal to Adina cor difolia in strength. 

Seasoning. It appears to season without much degrade, but this requires 
verification, as only small quantities of the timber have been examined in the 
workshops at Dehra Dun. It is somewhat liable to grey stain. 

Durability and Adaptability to Treatment. A moderately durable timber 
when used under cover, especially if out of reach of white ants. 

Working Qualities. The timber saws easily and works by hand and on a 
machine to a good smooth surface. It is one of the best turnery woods yet tested, 
and would stand up to high-speed repetition lathes and moulding work. In this 
respect it resembles haldu, Adina cordifolia . 

Uses, Present and Prospective. It is used occasionally in Assam by wild 
tribes as posts in their huts. It has been tested for matches and match boxes and 
provisionally passed as suitable. It should certainly be tried for jute bobbins, 
and could be used for planking, panels, and similar purposes to those for which 
the timber of Adina cordifolia is used. 

MURRAYA, Linn. 

References. Brandis, Ind. Trees, 113; Hooker, Plora Br., Ind. i. 502; Hevne, 
Nutt. Planten, 2 Druk, ii. 860; Foxw., Com. Woods Mai. Penin., 102; Engler u. Prantl, 
in, No. 4, 187. 

Size and General Distribution. Murraya contains at least 5 species, 
and in its natural range is restricted to the Indo-Malayan region. M. exotica , Linn., 
the Mock Orange, is now cultivated widely in the tropics for ornament, and its 
original distribution is in some doubt. 

Timber Species. M. exotica , Linn. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 

Murraya exotica, Linn. 

References. Gamble, Man. Ind. Timb., 125; Talbot, For. FI. Bom., i. 193; Rodger, 
For, Pro. Bum., 11; Parkinson, For. FI. Andam., 110; Kanjilal, For. FI. U.P., 76; Troup, 
Ind. Woods and Uses, 197; Watt, Com. Pro. Ind., 190; Moll, Mik. Holzes, ii. 51; 
Foxw., Com. Woods Mai. Penin., 101; Foxw., Com. Timb. Trees, Mai. Penin., 168; 
Foxw., Timb. Trees Br. N. Bor., 10, 29; Foxw., Indo-Mal. Woods, 426, 474, et ah; Schn., 
Com. Woods Phil., 127, Lecomte, Bois Indo-Ch., 137; Kanehira, Anat. Char. Form. 
Woods, 56; Rock, Ornam. Trees Haw., 120; Boulger, Wood, 148; Howard, Timb. 
World, 248. 
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Irade and Vernacular Names. Chinese Boxwood or ChineseMyrtle or 
Andaman Satinwood. Veen. Beng. Kamini; Bomb. Kunli, kunti, chaljuti 
march,ulajuli ; Kan. Pandry ; Burm. Thamtka, moksongayok ; Mad. Tel. Naqa 
golunga ; C.P. Gondi, Raket-berar ; U.P. Hindi, Marchula, juli, dtal ; Dehra Dun 
Bilgar ; Kumaon, Marchi ; Garhwal, Juti mersolo. 

Habit and Distribution: A large shrub or small tree, with a short bole of 
small girth. In most localities it is only a large branching shrub, found in moist 
ravines and in evergreen forests. It grows in Burma and the Andamans from 
9-12 in. m diameter, in most other localities to not much over 6 in. in diameter. 
1 °™ d from Kangra to Assam, in Berar, at high elevations in the Central Provinces 
and m similar localities in the Bombay Deccan; in the Western Ghats and South 
India, also in Burma, and is common in nearly all deciduous forests of the 


Andamans. 


Supplies. Supplies are available in small quantities all along the foothills of 
the Himalayan Forest Divisions, as also from the West Coast forests. Rodger 
estimates that 50 tons would be annually available from Burma, of logs 3 ftHn 
girth and 12 ft. long. The Andamans can also supply small quantities. Large 
quantities are not likely to be required, as the timber resembles boxwood and 
would therefore only be used for small articles. 

General Characteristics op the Wood. Light yellow when freshly cut 
fading to greyish-yellow with age, without distinct heartwood, lustrous when first 
exposed, with smooth feel like boxwood (Buxus sempervirens, Linn.), without 
characteristic odour or taste, heavy (sp. gr. approx. 0-83), straight- or curly- 
grained in the radial plane, even and very fine-textured. 

Structure op the Wood : 
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chvma diffuse, relatively abundant, often contiguous to the wood rays, invariably 
crystalliferous, in cambiform rows of many crystal locules which arise through the further 
division of the parenchyma units; sparse, yellow, granular, gummy deposits in some cells; 
starch deposits not observed. 

Fibres librif orm, fine, somewhat radially aligned, forming extensive, nearly solid tracts 
between the vessels and wood rays, 400-1,190 /x long, 15-20 p in diameter; walls 3-5 p 
thick; pits confined to the radial walls, minute, the orifices slit-like, nearly vertical. 

Rays not visible with the naked eye (#), fine, 13-17 per mm., of the same colour as 
the background and barely visible with the naked eye on the radial surface, 1-3 (mostly 
1—2) seriate, homogeneous, the largest 17-20 j a wide, and 12 plus cells and 180 plus p 
high; pits leading to vessels numerous to each ray cell, oval, 2-3 p in diameter, with 
evident border and lens-shaped orifice, not confluent; sparse, yellow, globular, gummy 
deposits in cells; some crystals wanting. 

Summary . A heavy, straight or curly-grained, very fine-textured, light yellow or 
greyish-yellow wood; similar to Alalantia rnonophylla , Correa, but apparently of slower 
growth (as evidenced by terminal parenchyma) and somewhat lighter in weight (larger, 
thinner-walled fibres), with smaller and more numerous rays; comparable to boxwood, 
Buxussempervirens, Linn., but coarser and more uneven- textured; atimber of the third class. 

Material. Gamble Specimens, Nos. 6053, 5211. 

Mechanical Properties. Wt. at 12 per cent, moisture content 53 lb. per c. ft. 
A fairly strong and very hard timber. Professor Everett carried out tests at the 
Sibpur Civil Engineering College on a small number of specimens and obtained 
the following results on air-seasoned timber: 


Transverse strength, in lb. per sq . in. 



Modulus of 

Ccnnpression parallel 


elasticity or 

to the grain, in lb. 

Breaking strength. 

Young's modulus. 

per sq. in. 

15,365 

1,747,000 

10,660 


Seasoning. A very refractory timber to season; similar to boxwood in this 
respect, both as regards difficulty in seasoning and mode of development of cracks. 
Everything should be done to retard seasoning, that is, a slow process of seasoning 
should be adopted, the timber being most carefully protected from any current 
of air, in a cool place* The timber should be felled and converted soon after the 
monsoon in order to allow as long a period for seasoning as possible before the 
hot, dry winds set in. Water-seasoning should be given a trial. 

Durability and Adaptability to Treatment. A durable timber under 
cover; it is not the class of timber that would call for treatment. 

Working Qualities. Moderately easy to saw and works to a very smooth 
surface, though care is required as it cannot be classed as easy to work by hand. 
It lends itself to turnery and in this respect is similar to boxwood. Very close 
grained; some pieces of wood show a distinct tendency to very close wavy-grain 
on the radial surface; in others the grain is straight. 

Uses, Present and Prospective. The timber is used for tool handles, 
turnery, inlay for cabinet work, and walking-sticks. It is probably unsuitable 
for engraving. It is used as a substitute for boxwood, but not on the English 
market. It should be suitable for rulers, scales, penholders, better class brush 
backs, set squares, mallet heads, and similar small articles. The future of this 
timber lies in careful seasoning. 
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LIMONIA, Linn. 

References. Brandis, Ind. Trees, 118; Hooker, Flora Br. Ind., i. 607; Foxw., Indo- 
Mal. Woods, 474; Unwin, W. Afr. For. and Forestry, 134. 

Size and General Distribution. Lirnonia is a small genus of 6-7 species 
which are native to tropical Asia, the East Indies, and tropical Africa. Three 
species are found in India and Burma, one of which is a small timber tree of the 
third class. 

Timber Species. 1. Lirnonia acidisdma, Linn. 

General Features op the Wood. See under ‘species’. 

Remarks. See under ‘species’. 

Limonia acidissima, Linn. 

Syn, L. crenulata, Roxb. 

References. Gamble, Man. Ind. Timb., 127 ; Gamble, FI. Mad., i. 167; Talbot, 
For. FI. Bom., i. 198; Rodger, For. Pro. Burm., 12; Kanjilal, For. FI. U.P., 75; Brandis, 
Ind. Trees, 118; Troup, Ind. Woods and Uses, 177. 

Vernacular Names. Bom. Mar. Tandsha, kawat ; Kan. Naibullal, naibela ; 
Burm. Thanatkcr, Kc. Sanapka; C.P. Bilsena ; Merwara, Keiri, kari-, Jeypore, 
Bhamssi ; Mad. Tel. Torelaga ; U.P. Hindi, Beli ; Uriya, Behenta. 

Habit and Distribution. A small, straight-stemmed tree. Parker states that 
it grows to 9 in. in diameter in the Punjab; J. W. Nicholson, that it grows to 12 in. 
diameter in Bihar and Orissa, but that the average is from 6 to 8 in. with a 15 ft. 
stem. H. A. Latham puts the tree at 8 in. diameter in Madras, while Talbot gives 
the length of the stem in Bombay as 20 ft., with a 6 in. diameter. The tree is found in 
most dry forests of India, from the Ravi eastwards; in Bihar and Orissa, not very 
common in the Central Provinces and North Deccan. Common in Belgaum 
and parts of Mysore. In the Carnatic from the Kistna southwards and on the 
east side of the Western Ghats at the foothills from Coimbatore to Tinnevelly. A 
tree of the open plains forests of Burma. 

Supplies. A fairly common tree in the Punjab, United Provinces, Central 
Provinces, and Bihar,*especially in the Puri and Sambalpur Divisions. Scattered 
m the Central Provinces, North Deccan, Assam and Burma. Common in Belgaum 
and Mysore, becoming scarcer southwards in Madras. The tree is small and 
therefore, though fair numbers would be available annually, only small quantities 
of timber can be expected from each division. Like other timbers of the boxwood 
class, the demand is never likely to be large. 

General Characteristics of the Wood. Light lemon-yellow when first 
exposed, turning fight brownish-yellow with age or even dark yellowish-brown 
or olive-grey about the centre (heartwood wanting), lustrous, with smooth feel like 
boxwood, without characteristic odour or taste, heavy (sp. gr. approx. 0-96), 
hard, straight-grained, even and very fine-textured. 

Structure of the Wood: 

Growth rings distinct with the naked eye, generally sinuate in contour (:v), delimited 
by pale yellow conspicuous lines of terminal parenchyma which show as light lines (r) or 
narrow bands (t) along the grain, 8-13 per inch. 
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Vessels very small, appearing punctate with the naked eye (groups), in part open, 
the remainder plugged with orange-yellow gum, the vessel lines not evident with the 
naked eye along the grain, solitary or in radial rows of 2-5 (mostly 2-3), rarely in small 
groups of several and then tangentially aligned or several nested, quite evenly distributed 
but less numerous in the outer part of the wider rings, the largest near the median portion 
or inner third of the ring, the smallest in the outer part of the ring, and somewhat 
smaller near the inner ring boundary, 23-73 per mm. 2 ; vessel segments short (115-380 /x 
long), thick-w r alled, truncate or abruptly attenuate-tailed at the ends, the largest 
95-105 ft in diameter; perforations oblique or rarely nearly horizontal, often plugged 
with yellow gummy deposits; pits leading to contiguous vessels numerous, oval, 3-4 ft 
in diameter, with broad border and linear orifices, often laterally confluent forming 
linear, parallel pits; pits leading to parenchyma many to each parenchyma cell, crowded, 
similar to those leading to vessels, seldom confluent; tyloses lacking; yellow gummy 
deposits frequent, often plugging the perforations, occluding one or more vessel segments 
along the grain, or in parietal lumps. 

Parenchyma terminal, paratracheal, and metatracheal; (a) terminal parenchyma 
visible with the naked eye, conspicuous, forming sharply defined, even, radially 2-6 
(mostly 2-3) seriate-sinuate lines in the transverse section and narrow lines (r) or narrow" 
bands (if) along the grain ; cells mostly approximately square or rectangular and then 
usually tangentially aligned, the maximum long diameter 13-20 ft, in indistinct cam biform 
rows, frequently divided into longitudinal series of crystal locules each with a large crystal; 
(6) paratracheal parenchyma rather sparse, in a 1-3 (mostly 1) seriate, interrupted sheath, 
crystals wanting, the cells contiguous to the vessel, peripherally flattened, with long 
diameter of 30-35 /x; (c) metatracheal parenchyma diffuse, very sparse, generally 
contiguous to the wood rays, in cambiform rows along the grain, the cells of which are 
frequently divided further into crystal locules, each with a large crystal; lemon-yellow 
gammy deposits sparse in all types of parenchyma; starch deposits very abundant. 

Fibres libriform, very fine and thiek-walled, forming extensive, dense, nearly solid 
tracts between the vessels and wood rays, much interlaced in the radial plane, 360- 
1,580 ft long, 15-18 /t in diameter; walls 3-5 ft thick; inter-fibre pits confined to the radial 
walls, minute, the orifices slit-like, nearly vertical. 

Rays not visible with the naked eye (x), fine, 7-12 per mm., of the same colour as 
the background but more lustrous and forming a fine, handsome ray fleck on the radial 
surface, 1-3 (mostly 2-3) seriate, homogeneous, the largest 35-40 ft wide, and 20 plus 
cells and 300 plus ft high; pits leading to vessels many to each ray cell, crowded, oval, 
with distinct border and linear orifice, seldom confluent; yellow gummy deposits very 
sparse or lacking; crystals not observed; starch deposits very abundant. 

Summary. A heavy, straight-grained, even and fine-textured, lemon-yellow or 
brownish-yeliow wood; resembles boxwood, Buxus sempervirens , Linn., but coarser- 
textured; quite similar to the wood of Atalantia monophylta, Correa, but of faster growth 
and slightly coarser-textured (larger pores and rays); a timber of the third class. 

Material. Gamble Specimen, No. 6063. 


Mechanical Properties. Wt. at 12 per cent, moisture content 61 lb. per c. ft. 
No tests have been carried out to determine the strength of the timber. It is a very 
hard, tough and strong wood. 

Seasoning. A refractory timber to season, but not so difficult to deal with as, 
for instance, Murraya exotica. It is not very liable to develop serious end-cracks 
but very prone to surface cracking. Every effort should be made to season the 
timber slowly, and possibly, as in the case of boxwood, it might be advantageous 
to saw the small logs down their length to the centre at one side, as soon after 
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felling as possible. J. W. Nicholson states that the timber seasons fairly well 
under shade, and is converted when in a green state in the Angul Division. 

OTT UATi TT.rrv and Adaptability to Treatment. Reported to be very durable 
and immune to insect and fungus attack (J. W. Nicholson). It is not the class of 
timber that calls for treatment. 

Working Qualities. A very close, fine, straight-grained timber, often con¬ 
taining many small tight knots. It is not really difficult to saw either by hand or 
by machine, and planes to a very smooth hard surface. Tested for turnery, and 
on a spindle moulder it stood up well to the work. 

Uses, Present and Prospective. Used as axles of carts and much valued in 
Orissa for this purpose (J. W. Nicholson). Used for oil presses, rice pounders, and 
walking-sticks. H. A. Latham states that it is used as posts in Madras. It is 
often suggested as a substitute for boxwood, but in our opinion it would be a poor 
substitute. It should be tried for tool-handles, welding-hammer shafts, and 
mallet-heads, being very tough and strong. It might possibly be found suitable 
for scales, rulers, beading and inlay work in cabinet making, toys, egg-cups, and 
similar small articles. Burmese women use large quantities, ground up, as a white 
cosmetic. 

ATALANTIA, Correa 

References. Brandis, Ind. Trees, 12; Hooker, Flora Br. Ind., i. 511; Engler u. 
Prantl, iii, No. 4, 192. 

Size and General Distribution. Atalantia includes 13 species of small 
evergreen trees or shrubs which are indigenous to the Indo-Malayan region. At 
least 5 species occur in India, Burma, and the Andamans, one of which is a 
small timber tree of the third class. 

Timber Species. A. monophylla, Correa. 

General Features of the Wood. See under ‘species'. 

Remarks. See under ‘species’. 

Atalantia monophylla, Correa 
Syn. Atalantia Jloribunda, Wight 

References. Gamble, Man. Ind. Timb., 129; Talbot, For. FI. Bom., i. 200; Parkin¬ 
son, For. FI. Andam., 108; Troup, Ind. Woods and Uses, 81; Watt, Com. Prod. Ind., 190; 
Foxw., Indo-Mal. Woods, 426,473; Engler u. Prantl, iii, No. 4,192. 

Vernacular Names. Bom. Mar. Banlimbu, makurlimbu ; Burm. Tawshauk , 
shaukyaing ; Andam. Tawthanbya thee ; Mad. Tam. Katta mrayarn, perunkuruntu ; 
Tel. Yerra munukudu, aram-nim; Uriya, Kata narunga, ruirguni. 

Habit and Distribution. A small tree, often with a fluted stem. Found in 
Sylhet at the foot of the Khasia Hills, in parts of Burma, in the Northern Circars, 
the S. Deccan and Carnatic, in dry forests of most districts. W. A. Talbot does not 
definitely state that it occurs in the Bombay Presidency, while Parkinson states 
that it is common in deciduous forests and is often associated with padauk in the 
Andamans. 

Supplies. Supplies are everywhere limited, as the tree, though not uncommon 
in some localities, is widely scattered. It could be obtained in small sizes up to 
100 pieces or more annually from most divisions of Madras and the Andamans. 
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General Characteristics of the Wood. Pale yellow to yellowish-white 
when first exposed, turning light brownish-yellow with age, lustrous, with smooth 
feel, without characteristic odour or taste, heavy (sp. gr. approx. 0-92), even and 
fairly straight-grained or occasionally somewhat wavy-grained in the radial plane, 
very fine* textured. 

Structure of the Wood: 

Growth rings distinct with the naked eye, delimited by pale yellow conspicuous lines 
of terminal parenchyma which are not evident or relatively inconspicuous along the 
grain, frequently of irregular contour and often discontinuous, 20-36 per inch. 

Vessels very small, the orifices scarcely distinct with a hand-lens (10 X), many 
plugged with gum, the vessel lines not evident with the naked eye along the grain, 
solitary and in radial rows of 2-7 (mostly 2-3) some of which cross the ring boundaries (x), 
occasionally in double rows or nested, quite evenly distributed or somewhat restricted 
in the outer portion of the ring, the largest in the median portion of the ring, the smallest 
in the outer portion of the ring, and somewhat smaller in the inner portion of the 
ring, 40-100 per mm. 2 ; vessel segments short (150-350 y), thick-walled, truncate or 
gradually or abruptly tailed on the ends, the largest 75-80 y in diameter; perforations 
simple, mostly oblique, often plugged with gum; pits leading to contiguous vessels 
numerous, oval, 3-4 y in diameter, with pronounced border and lenticular orifice, often 
laterally confluent forming oblique linear pits; pits leading to parenchyma numerous, 
crow r dcd, similar to those leading to the vessels but smaller and seldom confluent; 
tyloses w anting; yellow r gummy deposits frequent, occluding one or more vessel segments 
(r, t), plugging the perforations or in parietal lumps. 

Parenchyma terminal, paratracheal, and metatracheal; (a) terminal parenchyma 
visible with the naked eye, forming sharply defined, even, often sinuous and occasion¬ 
ally coalescing (discontinuous rings), radially 1-5 (mostly 2-3) seriate lines (x) ; cells mostly 
approximately square or rectangular ( x) y the maximum long diameter 10-17 y, in carnbi- 
form rows along the grain, frequently crystalliferous; ( b ) paratracheal parenchyma in 
a 1-3 (mostly 1) seriate interr upted sheath or in small restricted tracts, in cambiform rows 
(r, t), frequently crystalliferous, the cells contiguous to the vessels peripherally flattened, 
with long diameter of 18-22 y ; (c) metatracheal parenchyma diffuse, relatively abundant, 
often contiguous to the wood rays, invariably crystalliferous, in cambiform rows of 
many crystal locules, which arise through the further division of the parenchyma units; 
sparse yellow granular organic infiltration in some cells; simple or compound starch 
grains occasional. 

Fibres libriform, fine, in indistinct radial rows, forming extensive tracts between 
the vessels and wood rays, very short (400-985 y), 11-15 y in diameter; walls 2-6 y 
thick: pits confined to the radial walls, minute, the orifice slit-like, nearly vertical. 

Bays not visible with the naked eye (x), fine, 7—13 per mm., of the same colour as the 
background and barely visible with the naked eye on the radial surface, 1-3 (mostly 1-2) 
seriate, homogeneous* the largest 25-32 y wide, and 22 plus cells and 280 plus y high; 
pits leading to vessels numerous to each ray ceil, oval, 2-3 y in diameter, with evident 
border and lens-shaped orifice, seldom confluent; very sparse, yellow, gummy organic 
infiltration occasional in some cells; simple or compound starch grains sometimes 
present; crystals wanting. 

Summary . Finer-textured and harder than the wood of Aegle Marmebs , Correa; 
resembles the w*ood of Murraya exotica y Linn.; a substitute for boxwood, but finer- 
textured ; the finest-textured of any of the rutaceous woods herein described; a timber 
of the third class. 

Material. Gamble Specimen, No. 6084. 
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_ ^ Mechanical Properties. Wt. at 12 per cent, moisture content 59 lb. per c. ft. 
Ihe timber has never been tested for its mechanical properties. It is very close- 
grained and very hard. 

Seasoning. A difficult timber to season, as it develops serious end-splits, 
similar in nature to those of most species of Randia, Gardenia, and boxwood! 
Probably sawing the logs and billets to the centre on one side, as is done with box¬ 
wood, would reduce serious splitting. 

Durability and Adaptability to Treatment. A durable timber under 
cover. Not the class of timber which requires treatment. 

Working Qualities. Saws easily when green. Tested on a high-speed spindle 
moulder, it worked very satisfactorily, and on a lathe the surface produced was 
excellent. Takes a high polish. 

Uses, Present and Prospective. It is used in the Savantvadi State for 
turnery and cabinet making and for the same purposes in N. Arcot; elsewhere 
it is rarely used. A timber of the boxwood class, rather liable to contain small, 
hard, black knots; about the closest substitute for boxwood yet found. It should 
be given a thorough trial for such purposes as mathematical rulers, engraving, 
penholders, turnery articles, and small knife handles. 
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FERONIA, Gaertn. 

References. Brandis, Ind. Trees, 119; Hooker, Flora Br. Ind., i. 516; Nordlineer 
Querschnitte, Bd. ix. 50; Moll, Mik. Holzes, ii. 65. 


Size and General Distribution. This genus contains only 2 species of 
medium-sized deciduous trees, F. Elephantum, Correa, the Wood-apple of southern 
India, Ceylon, and the province of Laos in French Indo-China, and F. lucida, 
Teysin. et Binn., of French Indo-China and Java. The Wood-apple is widely 
cultivated in both Peninsulas. 

Timber Species. F. Elephantum, Correa. 

General Features of the Wood. See under ‘species’. 

Remarks. See under‘species’. 


Feronia Elephantum, Correa 

References. Gamble, Man. Ind. Timb., 131; Talbot, For. FI. Bom., 204; Witt, 
Desc. List N. & Berar For. Circles, C.P. Serial No. 91; Troup, Ind. Woods and Uses, 147 • 
Watt, Com. Pro. Ind., 26, 28; Heyne, Nutt. Planten, 2 Druk, ii. 863; Foxw., Indo- 
Mal.Woods, 474 ; Lecomte, Bois Indo-Ch., 138; Engler u. Prantl, iii, No. 4, 193. 

Trade and Vernacular Names. The Wood-apple. Vern. Beng. Bela; 
Bom. Mar. Kami, kovit ; Kan. Balal, bilwar, byala, belada, bd; Sind. Katari, 
kawatha ; Burm. Thi ; Sh. Makpyensum ; Tg. Kwet ; C.P. Kabit, bet ; Chota Nagpur,’ 

. Sant. Kat-bel, kochbel ; Mad. Tel. Velaga, vellanga, vela ; Tam. Vila, vilatti, velaga, 
elaka, yellanga, vellam; Uriya, Koito ; U.P. Hind. Bilin, kail, kat-bel. 

Habit and Distribution. A small to moderate-sized tree, 2 ft. to 4 ft. in 
girth, with a short, erect, cylindrical stem and thorny branches. Found in most 
dry forests of India and Burma; cultivated. 

Supplies. Not available anywhere in large quantities. Only very small 
quantities available in the United Provinces. More common in the Deccan and 
Thana Districts of Bombay. Witt states that it is found in all divisions of the 
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Berars and Northern Circle of the Central Provinces. It is also found growing fairly 
commonly on the black cotton soil in S. Chanda. Haines states that it occurs 
in parts of Hazaribagh and Palamau in Chota Nagpur. Not common in Burma. 

General Characteristics of the Wood. Yellowish-grey to greyish-white, 
with inconspicuous brownish-grey streaks (terminal parenchyma) along the grain, 
dull or somewhat histrous, without characteristic odour or taste, heavy (sp. gr. 
approx. 0*83), fairly straight- or narrowly interlocked-grained, even and medium- 
textured. 

Structure of the Wood : 

Growth rings distinct with the naked eye, delimited by grey lines of terminal paren- 
chjmia (x) which form inconspicuous brownish-grey streaks along the grain, generally 
irregular in con torn’, 6-10 per inch; false rings not uncommon, rarely with gum canals. 

Vessels medium-sized, appearing punctate to the naked eye, open or rarely occluded 
with orange»yellov r gum, forming vessel lines along the grain which are darker than the 
background and plainly visible with the naked eye, solitary and in radial rows of 2-5 
(mostly 2-4) or rarely several nested, thick-walled (paratracheal parenchyma), of nearly 
uniform size and quite evenly distributed or larger in size and most numerous in the 
inner portion of the wider rings, 7-28 per mm. 2 ; vessel segments 155-420 p. long, medium 
thick-walled, truncate or abruptly or gradually tailed on one or both ends, the largest 
170-185 fi in diameter; perforations simple, nearly horizontal to somewhat oblique; pits 
leading to contiguous vessels numerous, elliptical to orbicular, 3-5 fi in diameter, with 
evident border and linear, nearly horizontal orifice, at times laterally confluent forming 
linear pits; pits leading to parenchyma numerous, crowded, similar to those leading to 
vessels but never confluent; tyloses lacking; yellow' gummy deposits rare, occasionally 
occluding vessel segments (r, t). 

Parenchyma abundant, terminal, paratracheal, and metatracheal; {a) terminal 
parenchyma visible with the naked eye, conspicuous, forming narrow, sharply defined, 
sinuate, 2-9 (mostly 3-8) seriate lines (x) which are faintly distinguishable as brownish - 
grey streaks on the tangential surface; cells approximately square or rectangular and 
tangentially flattened, the maximum long diameter 13-20 /a, sometimes crystalliferous; 
(6) paratracheal parenchyma abundant (the vessels appearing thick-walled, with a hand- 
lens), commonly in a 1-several layered, generally continuous sheath or forming small 
tracts contiguous to the vessels, more rarely extending tangentially and connecting vessels 
and then forming pseudo-terminal parenchyma lines or lines containing lysigenous gum 
canals; ceils contiguous to the vessels peripherally flattened, the maximum long diameter 
38-42 fi ; crystals occasional; (c) metatracheal parenchyma sparse, scattered, mostly 
contiguous to the wood rays, frequently crystalliferous; maximum diameter of cells 
15-23 g; orange-yellow globules of gum common in the parenchyma; starch grains 
occasional in some cells. 

Fibres non-libriform to libriform, fine, somewhat radially arranged, forming exten¬ 
sive, nearly solid tracts between the vessels and rays, 400 -1,220 y long, 15-20 \i in 
diameter; walls 2-4 fi thick; inter-fibre pits confined to the radial w alls, minute, the slit¬ 
like orifices steeply oblique. 

Bays visible with the naked eye (x), fine, 5-9 per mm., of the same colour as the 
background and hence not conspicuous on the radial surface, 1-6 (mostly 3-5) seriate, 
homogeneous, the largest 65-75 g wide, and 40 plus cells and 600 plus jjl high; pits 
leading to vessels numerous to each ray cell, crowded, elliptical to orbicular, never 
confluent, with linear, liearly horizontal orifices; yellow globules of gum frequent; cells 
occasionally crystalliferous, when marginal, then much enlarged; starch grains infrequent. 

Gum canals infrequent, embedded in tangential rows of pseudo-terminal parenchyma. 
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Those observed measured 100-200 p in diameter tangentially and were filled with a pale 
yellow, translucent guru. * 

Summary. A heavy, straight or narrowly interlocked-grained, medium-textured 
yellowish-grey or greyish-white wood; one of the coarser-textured rutaceous woods 
(vessels and rays larger than the average); intergrading in colour with the Indian Evodia 
and Zanthoxylum species, but distinguishable through its greater hardness, weight and 
interlocked grain; a timber of the third class. 

Material. Gamble Specimen, No. 6077. 

Mechanical Properties. Wt. at 12 per cent, moisture content 53 lb. per c. ft. 
Gamble, quoting Skinner and Cunningham, gives P as equal to 645 and 623 respec¬ 
tively, and therefore about 80 per cent, of that of teak. The timber is, however, 
both harder and much closer-grained than teak. 

Seasoning. Somewhat refractory to season, but with moderate care in stacking 
and green conversion, splitting can be largely overcome. 

Durability and Adaptability to Treatment. A durable timber in exposed 
positions and very durable under cover. Not the class of timber that could be 
easily treated. 

Working Qualities. The timber is not difficult to saw, and turns on a lathe 
to a very smooth surface: it is also easy to work with hand tools. 

Uses, Present and Prospective.' It is used for house building as rafters and 
scantlings, for naves of wheels and oil crushers. It is a good-class timber and should 
produce good boarding and might be useful as pattern wood, for shoe lasts, pen 
holders, rulers, and similar articles. It is sometimes classed as inferior boxwood. 

AEGLE, Correa 


References. Brandis, Ind. Trees, 119; Hooker, Flora Br. Ind., i. 516; Unwin W. 
Afr. For. and Forestry, 312. 

Size and Distribution. Aegle includes but 4 species, 2 in the lndo-Malayan 
region, 1 in Japan, and 1 in tropical West Africa. 

Timber Species. A. Mannelos, Correa. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 


Aegle Marmelos, Correa 

References. Gamble,Man.Ind.Timb., 131;Talbot,For.FI.Bom.,i.206; Gamble, 
FI. Mad. i. 160; Rodger, For. Pro. Burm., 12; Parker, For. FI. Punj., 62; Kanjilal, 
For. II. U.P., 78; Ind. For. Rec. ix, v, 22; Pearson, Com. Guide For. Econ. Prod. Ind., 
146; Troup, Silv. Ind. Trees, i. 167; Troup, Ind. Woods and Uses, 66; Watt, Com 
Pro. Ind. 26 et al., Heyne, Nutt. Planten, 2 Druk, ii. 862; Moll, Mik. Holzes, ii. 69; 
Nordlinger, Querschnitte, Bd. ix. 37; Foxw., Indo-Mal. Woods, 426, 473; Under u. 
Prantl, iii, No. 4, 195. 

Trade and Vernacular Names. The Bael tree. Vern. Beng. Bela; Bom. 
Mar. Bael ; Kan. Bilapatri, baelputri; Burm. Okshit; Sh. Mak-pyin ; Kc. Hpunja; 
Behar, Uriya, Baelo; Sant., Singjo; C.P. Bela; Gondi, Maika ; Kol. Lohagasi ; 
Mad. Tel. Maradu, patir, marat; Tam. Vilva; Mai. Kovalam ; Puni. Bael bil- 
U.P. Hindi. Bel. 

Habit and Distribution. A moderate-sized tree, usually not more than 3 ft. 
to 4ft. in girth, with a 10 ft. to 15ft. straight and somewhat fluted bole. Found from 
the Jhelum eastwards along the foothills, throughout the United Provinces, and on 
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the hills throughout Chota Nagpur. Common in the Central Provinces, not so 
common in Khandesh, Kanara, and Malabar, but more frequently found on the East 
Coast, as also in the deciduous forests of Burma. Extensively planted for its fruit. 

Supplies. The tree is scattered over a large area, but is practically never 
found growing gregariously, except in small patches, of which Troup mentions a case 
in the Bahraich district of the United Provinces. Fair supplies could be obtained 
from the United Provinces, Bihar and Orissa, Chota Nagpur, and the eastern 
districts of Madras. In Burma the tree is not very common, and is of no importance 
commercially. In any case, were a fair demand to arise for some special purpose, it 
would be necessary to obtain the timber from a number of different localities and 
to give fair warning well before the felling season in order to obtain even 1,000 logs. 

General Characteristics or the Wood. Light yellow, lustrous, and 
strongly aromatic when first exposed, fading to yellowish-grey or greyish- 
white; heartwood lacking; lustrous, with smooth feel, without characteristic 
taste, heavy (sp. gr. approx. 0-89), straight-grained or occasionally curly-grained 
in the radial plane, even and fine-textured. 

Structure or the Wood: 

Growth rings distinct with the naked eye, delimited by pale yellow conspicuous lines 
of terminal parenchyma which show as light bands on the tangential surface, sometimes 
discontinuous, 6-12 per inch. 

Vessels small, appearing punctate with the naked eye, many plugged with orange- 
yellow gum, mostly darker than the background and forming conspicuous (grouped 
vessels), nearly straight, yellowish vessel lines along the grain, rarely solitary, for the 
most part in radial rows of 2-8 (mostly 2-3) some of which cross the ring boundaries ( x ), 
occasionally in double rows or rarely nested, quite evenly distributed or somewhat 
restricted in the outer portion of the ring, the largest in the median portion of the ring , 
the smallest in the outer portion of the ring, and somewhat smaller in the inner portion 
of the ring, 13-40 per mm. 2 ; vessel segments 230-430p long, thick-walled, abruptly 
tailed on one or both ends, the largest 120-130 p in diameter; perforations simple, 
nearly horizontal, often plugged with gum; pits leading to contiguous vessels numerous, 
oval, 4-5 p in diameter, with pronounced border and lenticular orifice, often laterally 
confluent forming oblique, linear pits; pits leading to parenchyma numerous, crowded, 
similar to those leading to vessels but never confluent; tyloses lacking; yellow gummy 
deposits frequent, often occluding a vessel through several segments (r, t ) or parietal. 

Parenchyma terminal, paratracheal, and metatracheal; (a) terminal parenchyma 
visible with the naked eye, conspicuous, forming sharply defined, even, radially 2-7 
seriate lines (x) ; cells mostly rounded polygonal (*), the maximum long diameter 20-27 p, 
in indistinct cambiform rows along the grain, sometimes crystalliferous; (h) paratracheal 
parenchyma rather sparse, in a 1-3 (mostly 1) seriate, interrupted sheath, in cambiform 
rows along the grain, non-crystalliferous, the cells contiguous to the vessel peripherally 
flattened, with long diameter of 35—42 p; (c) metatracheal parenchyma diffuse, sparse, 
more abundant in the early portion of the ring and in the wider rings, often contiguous 
to the wood rays, in cambiform rows of 8—13 cells which are generally in part crystal¬ 
liferous ; sparse, granular, yellow organic infiltration in some cells; simple or compound 
starch grains occasional. 

Fibres libriform, fine, somewhat radially aligned, forming extensive tracts between 
the vessels and wood rays, much interlaced in the radial plane, short (250-1,170 p), 
15-20 p in diameter; walls 2-5 p thick; inter-fibre pits confined to the radial walls, minute, 
the orifice slit-like, nearly vertical. 

Rays not visible with the naked eye (x), fine, 8-10 per mm., of the same colour as 
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the background and hence not conspicuous on the radial surface, 1-4 (mostly 3) seriate, 
homogeneous, the largest 40-45 p wide and 10 plus cells and 300 plus g high; pits leading 
to vessels numerous, crowded, many to each ray cell, oval, with conspicuous border 
and lens-shaped orifice; very sparse, yellow, gummy, organic infiltration occasional in 
some cells; simple or compound starch grains sometimes present, crystals not observed. 

Summary. A heavy, straight-grained or occasionally curly-grained, even- and fme- 
textured, light yellow or yellowish-grey wood. The tree'is prized for its acidulous fruit 
and is not cut extensively on that account • a timber of the second class. 

Material. Gamble Specimen, No. 5789. 


Mechanical Properties. Wt. at 12 per cent, moisture content 57 lb. per c. ft. 
.t he timber has never been tested for its mechanical properties ; it is, however, 
very strong, hard, and tough, which fact is indicated by the uses to which it is put. 
It might with advantage be tested for strength in the near future. 

Seasoning. Air-seasoning experiments carried out in the Gonda Division of 
the United Provinces (Ind. For. Fee., ix, pt. v, 22), show that the timber is 
difficult to season, and that it has a marked tendency towards surface cracking, 
cupping, and twisting, while if left in the log or girdled, blue-stain is liable to 
appear. Girdling reduced surface cracking, green conversion resulted in much 
surface cracking and gave a lower average than other methods. Sweet advocates 
girdling for purposes in which stain is no disadvantage, such as rafters, otherwise 
green conversion and slow air-drying in sheds. Kinns suggests green conversion, 
re-sawing into scantlings or squared stock, and then kiln-seasoning; he also 
remarks on the danger of blue stain, if the timber is left in the log. 

Durability and Adaptability to Treatment. There appears to be some 
doubt as to the durability of the timber. Our own experience is that it is fairly 
durable if not in contact with the ground or in an exposed position. The heartwood 
is not very liable to white ant and borer attack. It has never been treated as far as 
is known, but surface treatment might be advantageous under certain conditions. 

Working Qualities. Fairly easy to saw and machine and easy to turn. H. E. 
Kinns states that it is difficult to work up to a good finish in the plank, as the 
interlocked fibre picks up badly, and renders a scraped finish necessary. He puts 
the cost of sawing and machining at about 60 per cent, that of teak, and advocates 
a medium-gauge saw with round gulleted teeth, ground to a front rake of approxi¬ 
mately 25° and a top clearance of 10-12°. He further states that a fairly shallow 
gulleted tooth gives the best results. At Dehra Dun we found the timber to work 
to a fairly smooth surface with a plane, if the grain was straight, and that the timber 
was occasionally found to contain a close wavy grain as seen on the quarter, but 
this is probably exceptional. 

Uses, Present and Prospective. Commonly used as posts, shafts, axles, 
and naves of carts. Gamble states that it is used for pestles of oil and sugar mills. 
In Assam it is used for carving. In Ceylon it is said to be very suitable for 
furniture. Troup states that it is used for tool-handles and combs. It was 
tried, in Cawnpore, for curriers’ cutting blocks, and in Patna for opium chests, 
hut was not found really suitable for either purpose. H. E. Kinns suggests its 
use for small turnery ware but not for framed-up work, as it warps and twists. 
This species is not worth cultivating for its timber, but the medicinal properties 
of its fruit are. important. 
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CHLOROXYLON, DC. 

References. See under ‘species’. 

Size and General Distribution. Chloroxylon contains a single species, 
G. Swietenia, DC., a moderate-sized deciduous tree, common throughout the 
Indian peninsula and Ceylon, and attaining its largest size in the latter. 

Timber Species. Chloroxylon Swietenia, DC. 

General Features op the Wood. See under ‘species’. 

Remarks. See under ‘ species ’. 

Chloroxylon Swietenia, DC. 

Syn. Swietenia Chloroxylon, Roxb. 

References. Gamble, Man. Ind. Timb., 160; Talbot, For. FI. Bom., i. 250; Haines, 
For. FI. Chota Nagpur, 249; Witt, Desc. List N. & Berar Circles, C.P. Serial No. .107; 
Imp. Inst., Tech. Rep. 1903, 248; Bull. Irnpl. Inst., vii, No. 1, 93-94, and ix, No. 4, 351; 
Ind. For. Rec., ix, v, 29; Brandis, Ind. Trees, 146; Hooker, Flora Br. Ind., i. 569; 
Kanehira, Anat. Notes Ind. Woods, 5; Pearson, Com. Guide For. Econ. Pro. Tnd., 41; 
Troup, Ind. Woods and Uses, 112; Watt, Com. Prod. Ind., 188, 190, 1005; Hansard, 
Ceylon Forester, ii. 253; Heyne, Nutt. Planten, 2 Druk, ii. 859: Foxw., Indo-Mal. 
Woods, 433, 473, et al. ; Boulger, Wood, 87, 271; Winn, Timb., 106; Stone, Timb. Com., 
29; Howard, Timb. World, 127, 248, 252; Engler u. Prantl, iii, No. 4, 171; Zon, For. 
Res. World, i. 365, 431. 

Trade and Vernacular Names. Satin Wood. Vern. Bom. Mar. Billu, 
halda ; Kan. Mashwal ; C.P. Behra, bhirra, ghiriya, haladbera; Gondi, Bilgu ; 
Bihar and Orissa, Sengel, sali, bharhul ; Uriya, Behru ; Mad. Tam. Mududad, 
mutirai, burns, punish; Tel. Billu, bilgu ; Mysore, Huragalu. 

Habit and Distribution. A small to moderate-sized tree, with a straight 
cylindrical stem, attaining a maximum girth of 5 ft., but more generally 3 ft. to 
4 ft. with a 10 ft. clear bole in the Central Provinces and Bombay Deccan; larger 
in South India and attaining its maximum size in Ceylon. Gamble states that in 
Ceylon logs of up to 8 ft. to 9 ft. are sometimes found. Found in the drier forests 
of India, in Singbhum, Gangpur and Palamau on the east, and from the Central 
Provinces southwards, through the Satpuras, N. Circars, the S. Deccan, Konkan 
and Carnatic to Ceylon. 

Supplies. Not common in the Manilla, Jubbulpur, Saugor, and Seoni Divisions 
of the Central Provinces; from other divisions of that province small-sized logs up 
to 4 ft. and even 5 ft. girth could he obtained; Hoskangabad could probably supply 
annually 250 to 300 logs, Narsinghpur 200 logs, Chindwaia 200 to 250 logs, Damoh 
500 small logs and Betul 300 logs. In the same way the North and East 
Khandesh Divisions of Bombay could supply 200-300 logs each. Talbot states 
that it is abundant on the sandstone formations in the Kaladgi and Belgaum 
districts of Bombay. Gamble states that the finest trees he has seen were in the 
Gumsur and Surada forests of the N. Circars. Fair to large supplies are available 
from the Godavari Districts, while W. C. Hart reports that probably 10,000 to 
15,000 c. ft. could be obtained from the N. Salem forests and particularly from the 
Anchetti Range. Fair quantities are always available in the Quilon market, while 
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timber for export mostly comes from Ceylon, the amount annually exported to 
Europe being in the neighbourhood of 500 to 600 tons. 

General Characteristics of the Wood. Cream coloured to light yellow or 
golden yellow, the inner wood darker than the outer but no distinct heart- 
wood present, with satin lustre and silver grain on the quarter, in addition on the 
radial face often with narrow ribbon figure of light and dark stripes or broken 
stripes, or variously mottled, with smooth feel, fragrant but without characteristic 
taste, heavy to very heavy (sp. gr. approx. 0*84), usually narrowly (6-10 times 
per inch radially) interlocked-grained, even and fine-textured. 

Structure of the Wood : 

Growth rings distinct with the naked eye, delimited by pale yellow lines of terminal 
parenchyma which appear as light inconspicuous bands on the tangential surface, 8-12 

per inch. - , T . , 

Vessels small, the orifices (groups) appearing punctate with the naked eye, plainly 

visible with a hand-lens (10 X), open for the most part (occasionally plugged with gum), 
the vessel lines not evident along the grain without a lens, seldom solitary, for the most 
part in radial uniseriate rows of 2-7 (mostly 2-5) which rarely include tangentially paired 
members, infrequently in tangential groups of 3-4, quite evenly distributed but slightly 
larger and more numerous in the inner half of the ring, 33- 80 per mm. ; vessel segments 
135 335 a long, rather thin-walled, truncate or abruptly short-tailed at one end, storied 
with the other wood elements, the largest 110-125 y in diameter; perforations simple, 
nearly horizontal to oblique, often plugged with gum; pits leading to contiguous vessels 
numerous, small 12-3 y in diameter), elliptical or oval, with narrow border and nearly 
horizontal lens-shaped orifice, occasionally laterally confluent forming linear pits; pits 
leading to contiguous parenchyma numerous, many to each parenchyma cell, similar 
to those leading to vessels, but never confluent: tyloses wanting; yellow gurney deposits 
frequent, generally forming plugs occluding the perforations, occasionally filling some 

segments (r, f) or in parietal layers. ... , , > 

Parenchyma, terminal, paratracheal, and metatracheal, in cainlnform rows; (a) 
terminal parenchyma visible with the naked eye, conspicuous, forming sharply defined, 
even, radially 1-6 (mostly 2 - 3 ) seriate lines (x) which are scarcely distinguishable on the 
tangential surface; cells approximately square or tangentially flattened, the maximum 
long diameter 13-20 p, sometimes crystalliferous; (b) paratracheal parenchyma ve j 
sparse, lacking entirely from some vessels (*), in an interrupted uniseriate sheath or 
several cells grouped in the angles between contiguous vessels or vessels and ^oodiays, 
sometimes crystalliferous, the maximum diameter 13-27/x; (c) metatracheal parenchyma 
vary sparse, scattered or rarely in short uniseriate rows of 2-4 cells or m clusters of 
several cells, occasionally crystalliferous, the long diameter 12-1 - y , sparse, y 
gummy infiltration in some cells; starch grains infrequent. . , 

Fibres libriform, very fine, forming extensive, nearly solid tracts (a?) between the 
vessels and rays, much interlaced in the radial plane, 283-1,4. /x tong, o - ^ 1 

diameter; walls 3-7 /a thick; inter-fibre pits minute, slit-like, nearly vertical, largely 

confined to the radial walls. . , ... ,, 

Bays not visible with the naked eye (*), very fine, 7-9 per mm., storied with the 
other elements, lighter and more lustrous than the background on the radial s'uface, 
of nearly uniform size (<), 1-4 (mostly 3-4) seriate, homogeneous, the largest 35-40 P 
wide, and 12 plus cells and 200 plus y high; pits leading to vessels numerous, many to 
each parenchyma cell, similar to the inter-vessel pits; scanty deposits of pale yellow 
gum present in some cells; large crystals present in some of the marginal cells, which are 
then much enlarged; starch grains occasional. 
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Ripple marks present, scarcely visible with the naked eye, fine, regular; the elements 
of the wood all storied; 100-105 per inch. 

Gum canals not observed in the material examined. A. Howard states that logs are 
very liable to gum rings which show in the butt ends as thin dark-coloured lines following 
the growth rings partly or wholly around the tree, and extend through the logs length¬ 
wise ; these gum rings are undoubtedly of lysigenous origin and are of the type found in 
some species of Sterculia and Heritiera. 

Summary. A heavy to very heavy, narrowly interlocked-grained and fine- 
textured, light yellow or golden yellow wood; this timber is placed in the Meliaceae in 
Hooker’s Flora of British India , but its structural features strongly favour its inclusion 
in the Itutaoeae; Chloroxylon and the West Indian Esenbeckia are the only rutaceous 
woods known to possess ripple marks, and this feature is diagnostic in separating 
Ceylon satin wood from the West Indian variety (Zanthoxylum flavum, Vahl); a timber 
of the first class. 

Material. Gamble Specimen No. 5759; Hand Specimen, source unknown, No. 885. 
Mechanical Properties. Wt. at 12 per cent, moisture content 54 lb. per c. ft. 
Recent tests have not been carried out on this timber. Gamble cites the results 
of a number of tests carried out by different people, but the average figures are 
in no case based on more than twelve specimens. Probably the most reliable are 
those carried out by A. F. Broun on Ceylon timber, from which he found the value of 
P to be 1 , 000 . The timber is certainly very strong and hard, much more so than 
teak, and though P = 1,000 may be somewhat high, it is probably not far wrong. 
Professor Unwin, testing the timber for the Imperial Institute, obtained the 
following results: 

Resistance to shear, parallel to the fibre . . 1,903 lb. per sq. in. 

Crushing stress, „ „ 7,549 „ 

Transverse strength ..... 13,776 

Seasoning. It is not a difficult timber to season if care be taken. Air-seasoning 
experiments carried out in the South Chanda Division of the Central Provinces 
(Ind. i ot. Itec.f vol. ix, v, 20 ) showed that girdling reduced surface-cracking 
more than any other method and gave the best results. Cupping and twisting is 
liable to occur while seasoning, and, to overcome these defects, stacking sawn 
material evenly and in large piles is recommended. Seasoning in the log gave the 
next best results to girdling, though it resulted in considerably more surface¬ 
cracking . W ater-seasoning had the effect of darkening the timber to a greater degree 
than any other method. C. V. Sweet states that it is very essential that this wood 
be amply protected from too rapid drying immediately after conversion, and that 
the logs be converted during the rainy season. From preliminary experiments 
carried out in the Economic Branch of the Forest Research Institute, it was 
found that the timber can be kiln-seasoned with little degrade, but that it must 
be dealt with w r hen in a green state to get satisfactory results. 

Due ability AND Adaptabtlity to Tkeatment. A very durable timber and 
little subject to borers and white ant attack. Gamble mentions a case in which 
sleepers of satinwood lasted twenty years in the Ceylon Railways. It does not 
belong to the class of timber requiring treatment. 

Working Qualities. A difficult timber to saw, especially when dry, and 
equally difficult to machine and plane, as the fibre is very liable to tear up if 
care is not taken. Kinns states that, for converting stock, a medium-gauge saw 
with fairly shallow' gulleted teeth should be used, and a tooth ground to a front 
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rake of 20°-25°, with a top clearance of 10°~12°, and that if too thin a gauge of 
saw is used it is liable to run out badly, A horizontal reciprocating saw gives the 
best results. For machining this interlocked and often twisted-fibred timber a high 
speed cutter should be used with as little clearance as possible. The timber turns 
well and finishes to a beautiful surface, taking a high and lasting polish. Kinns 
puts the cost of sawing at 25 per cent, and that of machining at 40 per cent, higher 
than for Burma teak. 

Uses, Present and Prospective. The timber has two distinct classes of uses, 
the first- based on its strength and durability, the other class based on its highly 
ornamental character. Thus, it is locally greatly sought after for poles, posts, and 
rafters. It is used in bridge construction, for ploughs, oil mills, pestles, in well 
construction, and in Madras for cart shafts, axles, naves, felloes, and spokes. 
Being a highly figured wood, if cut on the quarter, it is prized for cabinet work, 
picture frames, furniture, carving, turnery, and other fancy work. A Cawnpore 
firm uses it for superior class brush backs, while it has been passed by another 
firm as suitable for solid 4 in. jute bobbins. The Bombay, Baroda, and Central 
India Railway uses it in upper class railway carriages for partition boards and panels, 
but their officials are of opinion that it is rather liable to warp. The opinion has 
been expressed that Indian-grown satinwood is not well 'figured', and this not 
uncommon popular idea is attributed to the fact that the timber is not always 
converted to obtain the best effect. There is in the Wood Museum at Dehra Dun 
a satinwood panel, the timber of which came from a tree selected in the Hoshan- 
gabad District and cut up in the Economic Workshops. It would be difficult to 
find a more highly figured specimen from any locality. 
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References. Brandis, Ind. Trees, 124; Hooker, Flora Br. Ind., i. 517 ; Heyne, 
Nutt. Planten, 2 Druk, ii. 869; Moll, Mile. Holzes, ii. 73; Ridley, Flora Mai. Penin., i. 360; 
Brown, Min. Prod. Pk ; l. For., ii. 114; iii. 68, 195; Kanekira, Iden. Imp. Jap. Woods, 12; 
Baker, Hardwoods Austr., 64; Unwin, W. Afri. For. and Forestry, 74,100, 134, 312,453; 
Lecomte, Sur quelques bois du Congo, Bull. duMus. His. Nat. Paris, Bd. ix. 93; Foxw., 
Indo-Mal. Woods, 474; Stone, Timb. Com., 27, 109; Record, Timb. Trop. Amer., 328; 
Pfeiffer, Houtsoorten Suriname, Heel I, 314; Engler u. Prantl, iii, No. 4, 202; Soiereder, 
Sys. Anat. Dicots., i. 182; ii. 857; Stone, Timb. Br. Guiana, 81 ; Charpentier, Timb., 
Dicots. 161. 

The Quassia or Bitterwood Family consists of about 28 genera and approxi¬ 
mately 150 species of trees and shrubs with bitter bark, chiefly of the tropics, but 
a few extending into temperate regions. In the north temperate zone, the best 
known representative of this family is Ailanthus glandulosa, Desf., the Chinese 
Sumac or Tree of Heaven; this is a hardy fast-growing species which has been 
extensively propagated for shade and ornament in the north eastern United States 
and western Europe, and is especially resistant to the rigorous growing conditions 
of cities. Bitter quassia wood of the trade is the product of Quassia arnara , Linn., 
and Picraem excelsa , Lindl., small or medium-sized trees of northern South 
America and the West Indies; the wood and in fact all parts of these trees contain 
an intensely bitter principle of decided tonic properties which was formerly used 
as a febrifuge. The wood is now employed in the manufacture of insecticides, 
of conditioning powders for domestic animals, and in the preparation of certain 
patent medicines. 

Woods of this family are usually light and soft, and range in colour from white 
to pale yellowish-white or straw-brown. Thatof Ailanthtys glandulosa is ring porous, 
but the diffuse porous condition is general and seasonal rings are wanting or but 
faintly delimited. The woods are odourless, but in many cases have a bitter taste, 
a feature which indicates why they are subject to fungal stain and decay, but are 
resistant, as a rule, to insect depredations. 

The pores range from very large to small, and are solitary or grouped in radial 
rows of several or in small nests; generally they are open, but gummy plugs are not 
infrequent; the perforations are simple. Parenchyma is usually abundant about 
the pores and wing-like lateral extensions are frequently present, which end blindly 
or unite with those from other vessels; in some cases concentric lines of paren¬ 
chyma occur at irregular intervals which simulate or indicate growth increments. 
The rays range from narrow and inconspicuous to broad and conspicuous; 
frequently the largest rays are 1,000 jx or more high and form a relatively con¬ 
spicuous silver grain on the radial surface; homogeneous or nearly homogeneous 
rays are the rule. Ripple marks are not a characteristic feature of the woods of this 
family but a tendency toward seriation is sometimes apparent. Longitudinal 
gum canals are of sporadic occurrence in some species; they are usually arranged 
in miiseriate narrow tangential bands which appear at irregular and at close or 
distant intervals. 

Six genera of the quassia family are represented in India by shrubs or trees. 
Of these, only Ailanthus excelsa , Roxb., attains the stature of a timber tree. 


miSTfty 


SIMARUBACEAE 



AILANTHUS, Desf. 

References. Brandis, Ind. Trees, 125; Hooker, Flora Br. Ind. i., 518; Moll, Mik. 
Holzes, n. 77; Leeomte, Bois Indo-Ch., 62; Kanehira, Anat. Char. Form. Woods 58 • 
Nordlinger, Querschnitte, Bd. ix. 38; Hartig, Die Unterscheidungsmerkmale der wi’chti- 
geren m Deutschland wachsenden Holzer (1898), 17; Beauverie, Le Bois, ii. 872; Piecioli, 
T c f' r ^® n P er conoscere i principali legnami adoperati in Italia (1906), 79- Foxw 
Indo-Mal. Woods, 474; Boulger, Wood, 124; Howard, Timb. World, 5 ; Unwin, Timb 
and Uses, 26; Lngler u. Prantl, iii. No. 4 , 223. 

feiZE and General Distribution. Ailanthus contains 7 species of lofty 
trees, natives of southern Asia, Malaya, China, and Australia. A. glcmdubsa, Desf., 
the Chinese «umac, is grown extensively for ornament in western Europe and the 
north-eastern United States, and has become sparingly naturalized as a ‘weed’ 
tree, growing well under urban conditions, but often objectionable owing to the 
numerous root suckers; the staminate trees are offensive when in flower 

Timber Species. A. excelsa, Roxb. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 


Ailanthus excelsa, Roxb. 

References. Gamble,Man. Ind. Timb., 132; Talbot,For. FI. Bom., i. 208; Gamble, 

163 ’ ^ ames ; For - FL Chota Nagpur, 238; Witt, Desc. List. C.P., Serial 

? 7 °,\ t’ P “’i G ° m j , F °r- Econ - Pro - India > 144 i Troup, Silv. Ind. Trees, i. 

I?* > -rroup, Woods and Uses, 67; Watt, Com. Prod. Ind., 95, 1012. 

Vernacular Names. Bom. Mar. Maharuk, varul ; Guz. Moto-aduso ; Kan. 
Helbeva ; ,P. Malcarukh, marulch, marup ; Merwar. Arm; Nimar, Aral ; Chota 

Nagpur Ghorkamnj; Mad. Tel. Peddaman, pedda, pep, pedu ; Tam. Peru, pee; 
unya, Makarukh, gormi-kawat, mahanim. 

Habit and Distribution. A large tree, with a straight cylindrical stem, often 
6 ft. to 8 ft. m girth and 60 ft. to 80 ft. high. Indigenous in Central and Southern 
iudxa and the Western Peninsula. Throughout the Central Provinces, chiefly on 
deserted village sites inside forests; common in the Broach and Panch Mahal 
Districts, round Baroda and Surat, as also in other parts of Gujarat; Gamble 
states that in Madras it is found in the Northern Circars, forests of Ganjam and 
Vizagapatam, and scarcer in the Deccan and Carnatic. Common in Puri Division 

of Bihar and Orissa. Extensively cultivated in many parts of India in the vicinity 
of villages. J 

Supplies. Large supplies not available from any one locality, though the aggre¬ 
gate supply from all parts is considerable. It could never be worked alone, but 

could be profitably exploited with other timbers of the soft-wood packing-case 
class. 

General Characteristics of the Wood. White and lustrous when first 
exposed with a faint yellowish cast, turning light greyish-white with age and subject 
° stam > Wlt « rather rough feel, without characteristic odour or taste, very light 
(sp. gr. approx. 0-45), and perishable, straight-grained, fairly even- and very 
coarse-textured. J 
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Structure of the Wood ; 

Growth rings not evident; tree fast-growing. 

Vessels very variable in size, small to very large, with a halo of paratracheal paren¬ 
chyma, the orifices of the larger plainly visible with the naked eye and forming broad, 
conspicuous vessel lines along the grain which are strikingly vermiculate in the tangential 
plane, open or rarely occluded with deposits of orange-yellow gum, solitary, in radial 
rows of 2-3, paired in the tangential plane, and in nests of 2-6 and then very variable in 
size, quite evenly distributed, 0-10 per mm. 2 ; vessel segments 290-650 y long, thin-walled, 
truncate or abruptly tailed on one end, the largest 325-335 y in diameter; perforations 
simple, nearly horizontal to oblique; pits leading to contiguous vessels numerous, 
crowded, and polygonal, with wide border and oval or lenticular orifice, occasionally 
confluent, forming linear pits; pits leading to parenchyma variable in size, several to 
each cell, sharply lenticular and nearly horizontally aligned, with narrow border and 
linear-lenticular orifice, the largest 13 -14 y in diameter; tyloses wanting; orange-yellow, 
translucent, gummy deposits occasional. 

Parenchyma abundant, paratracheal, paratracheal-zonate, and metatracheal, mostly 
in cambifonn rows of 4-8 cells; (a) paratracheal parenchyma abundant ( x ), conspicuous 
with a hand-lens, forming a sheath 1-6 cells in thickness about the vessels or vessel groups, 
frequently with tangential extensions several cells wide radially which end blindly or 
extend across the rays to unite with those from other vessels to form (6) paratracheal- 
zonate parenchyma; cells contiguous to the vessels strongly peripherally flattened, the 
maximum diameter 80-100 y ; cells in the parenchyma tracts more distant from the 
vessels somewhat polygonal, nearly isodiametric or flattened tangentially, the maximum 
diameter 30-45 y ; (c) metatracheal parenchyma relatively sparse, scattered or more 
commonly in short bands, 1-several cells thick, which extend tangentially and connect 
wood rays or end blindly, the long diameter 30-45 y (see above); organic infiltration not 
observed; crystals and starch deposits lacking. 

Fibres non-libriform, somewhat radially arranged and forming the bulk of the tissue 
between the vessels and rays, abruptly tapered with attenuate ends, often of freakish 
shape, very variable in length (250-2,000 y), the maximum diameter 38-42 /x; walls thin 
(3-4 y) ; inter-fibre pits abundant throughout the median portion of the fibre, mostly on 
the radial walls, occasionally bisenate, with lens-shaped oblique orifices. 

Wood rays plainly visible with the naked eye, variable in size, the coarse wide rays 
separated by several narrow rays (x), 2-5 per mm., of the same colour as, but more 
lustrous than, the background and forming an appreciable silver grain on the quarter, 
1-14 (mostly 8 plus) seriate, nearly homogeneous, the largest 200-230 y wide, and 30 plus 
cells and 1,000 plus y high ; pits leading to vessels variable in size, several to each cell, 
sharply lenticular and nearly horizontally aligned, with narrow border and linear- 
lenticular orifice, the largest with a long diameter of 13-44 y; organic infiltration not 
observed; crystals and starch grains lacking. 

Summary. A light, straight-grained and coarse-textured, white or greyish-white, 
buoyant wood; practically free of organic infiltration and hence perishable and subject 
to sap-stain; a timber of the second class. 

Material. Gamble Specimens, Nos. 5854, 6263. 

Mechanical Properties. Wt. at 12 per cent, moisture content 27 lb. per c. ft. 
The wood has never been tested for its mechanical strength. It is very light in 
weight and soft, but stronger than might be anticipated, and holds nails well. 

Seasoning. The timber seasons easily even in large sections, though somewhat 
liable to develop fine "ong surface cracks, spaced far apart. It is also a little liable 
to stain. With only moderate care in seasoning, and by converting the logs in as 
green a state as possible, the above-mentioned defects can be avoided. 


216 SIMARUBACEAE 

Durability and Adaptability to Treatment. The wood is perishable in 
the open but not so in water; liable to white ant and insect attack. It can be easily 
treated, but is probably not of sufficient value to treat otherwise than superficially. 

Y\ orking Qualities. Straight-grained, very easy to saw and work on machines 
or by hand. If cut on the quarter it presents a noticeable silver grain. 

Uses, Present and Prospective. A timber of the box-plank class, used for 
packing cases, fishing floats, sword handles, spear sheaths (Troup), toys and drums 
in Coorg (M. Cameron), native boats on the West Coast. A poor matchwood. The 
tree grows fast, and where there is a large demand for boxes, such as for kerosine, 
rubber boxes, tea shooks, &c„, it might be worth cultivating in plantations. 


Of INDIA 



MAP 

SHOWING DISTRIBUTION 

OF 

AILANTHU8 EXCELSA, Roxb. 


dclhiA 

RAJPUT ANA 'Ola 




.KARACHI 


E N O x A L 
Acal<?utta 


BAY 

OF 

BE NGAL 


Andaman, 

Islands 


do x) 

SO. AILANTHIJS EXCELSA, ROXB. 













MINlSr^ 



80. AILANTHUS EXCELSA, ROXB. 


8 19 10 | 11 

Scale: one space = ^millimeter » 100 microns (ju) = inch 
(110 x) 

Photomicrograph by H. P. Brown 
















































• Ml NIST# 



<SL 


BURSERACEAE 

References. Brandis, Ind. Trees, 129 ; Hooker, FI. Br. Ind., i. 527; Moll, Mik 
Holzes, n. 87 ; Ridley, Flora Mai. Penin., i. 368; Foxw., Timb. Br. N. Bor.. 29 37 
Lecomte, Bois Indo-Ch., 146; Foxw., Indo-Mal. Woods, 475; Brown, Min. Prod. Phil! 

* 0r ,’ I ioo°’iin 4 -:P 00 / 94 ’ 1 196; . Kanehira ’ Idon - PhiL Woods, 16; Schn., Com. Woods 
7 , 11 • ^28; Whitford, For. Phil., ii. 44; Lecomte, Bois Madagas., 60; Unwin, W. Afr. 
hor. and Forestry, 74, 100, 198, 221, 432; Stone, Timb. Br. Guiana, 32, 70; Pfeiffer 
Houtsoorten Suriname, Deel I, 317; Record, Timb. Trop. Amer., 333; Engler u. Prantl 
m, 231; Solereder, Sys. Anat. Dicots., i. 190; ii. 869. 

The Torchwood Family contains about 20 genera and over 400 species of 
trees and shrubs, widely distributed throughout the tropics of the world. While 
a number of genera contain timber trees, the family is best known for its aromatic 
gums and resins (pitches), which exude from the trees when the bark is scarified, 
and which are used locally by natives in the manufacture of torches. ‘ Elemi ’ is 
the term applied to a variety of resinous substances produced in different countries; 
the gum elemi of the trade is contributed by various Bursera species of the 
American tropics, and the ‘Manila elemi’ of the Philippine Islands by Canarium 
luzomcum (BL), A. Gray. Frankincense from Arabia (Boswellia species) andmyrrh 
(Cosmophora Myrra, Eng.) from Arabia and the east coast of Africa are also num¬ 
bered among the fragrant gums of this family. Additional minor products which 
deserve mention here are the ‘pili’ nut of the Philippines (i Canarium ovatum., 
kndl.), pili-nut oil from the same source which is used for culinary purposes, and 
tannins and medicinal resins from various Canarium species. 

The timbers of the Torchwood Family range in colour from white through 
shades of greyish-white, pink, or red to reddish-, yellowish-, or greenish-brown or 
brown. They are generally light and soft and frequently contain but little organic 
mnitration but a high starch content which renders them perishable and subject 
to sap-stain. The texture varies from medium to extremely coarse, and the grain 
may be straight, interlocked, or more or less irregular. 

The vessels range from very large to medium-sized and are solitary, in short 
radia, rows, or several nested; the inter-vessel pits are unusually large and are 
frequently crowded; tyloses are abundant, sparse, or wanting; the perforations 
are simple. The parenchyma is sparingly developed and is not visible with a hand- 
lens. I he fibres range from medium to coarse and are usually thin-walled and 
frequently septate. The rays are often rather distant and vary from extremely fine 
to fine; the heterogeneous condition prevails and the ray cells are large. Ripple 
marks are absent. Horizontal gum canals are normal in the rays of Boswellia, 
Bursera Garuga, and Santiria species, and longitudinal traumatic canals have been 
reported in Canarium and Protium . 

The family is represented in India by 6 timber species, distributed in 
, S encra - Cur sera and Protium species are very numerous in the American 
tropics and promise abundant supplies of low-grade timbers for local use The 
okoume or Gaboon mahogany of the trade, a soft, easily worked, rose-coloured 

wood, is produced by Aucumea Klaineana, Pierre of Gaboon (Africa), a member of 
tins family. 
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BOSWELLIA, Roxb. 

References. Heyne, Nutt. Planten, 2 Druk, ii. 882; Unwin, W. Afr. For. and 
Forestry, 100, 191; Boulger, Wood, 323; Howard, Timb. World, 140, 256. 

Size and General Distribution. Boswellia consists of 10 species of small, 
medium-sized, or large balsamiferous trees with papery bark and alternate, impari- 
pinnate, deciduous leaves. Nine species occur in. north-eastern tropical Africa, 
and a tenth species, B. serrata , Roxb., ranges in India from the Sutlej eastward, 
and through the drier parts of the western Peninsula to within 10-20 miles of the 
Western Ghats. 

Timber Species. B. serrata , Roxb. 

General Features of the Wood. See under ‘species'. 

Remarks. See under 'species’. 

Boswellia serrata, Roxb. 

Syn. Bosviellia thurifera, Colebr. 

References. Gamble, Man. Ind. Timb., 137; Talbot, For. FI. Bom., i. 215; Haines, 
For. FI. Chota Nagpur, 240; Witt, Desc. List. C.P., Serial No. 100; Kanjilal, For. FI. 
U.P., 81; Ind. For. Rec. ix, v, 26; Brandis, Ind. Trees, 129; Kanehira, Anat. Notes 
Ind. Woods, 5; Pearson, Com. Guide For. Econ. Pro. Ind., 138; Troup, Silv. Ind. Trees, 
i. 174; Troup, Ind. Woods and Uses, 91; Watt, Com. Prod. Ind., 894; Gradon, An Apology 
for ‘Salai’, Ind. For., vi. 328. 

Trade and Vernacular Names. Salia. Vern. Beng. Laban , salai ; Bom. Mar. 
Salai , salphullie; C.P. Salai, saleh ; Gondi, salia, bar-salia, ganga ; Chota Nagpur, 
Kol. Sally saiga ; Sant. Saiga ; Mad. Tam. Kungli , gvgulukundrikam , morada ; Tel. 
Anduku , andugu, paranji ; Jeypore, Saler ; U.P. Hindi, Salhe , salai , saiga, salar ; 
Kumaon, Ouggar , salaia-guggar. 

Habit and Distribution. A moderate to large branching tree, with a short 
bole of 12 ft. to 15 ft. in length or sometimes longer if grown in fully stocked forests. 
Girth up to 8 ft. but more commonly 4 ft. to 5 ft. Common in dry forests through¬ 
out India; not found in Bengal, Assam, and Burma. It is very common in most 
parts of the Central Provinces, the Bombay Deccan, Bihar and Orissa, Circars, 
and Carnatic Districts, in some localities forming the major portion of the crop. 
It is equally common in Rajputana, Centraf India and North Gujarat. 

Supplies. The aggregate possible supply from all localities is very large, 
probably running to 100,000 tons per annum; it is, however, not commonly 
exploited, so that it is difficult to form even a rough estimate. Were a good 
demand to arise there would be little difficulty in obtaining supplies, as the species 
forms nearly pure open forests in some localities, from which extraction is not 
difficult or costly. Thus, as examples, may be cited either the Nimar forests in 
the Central Provinces or the East Khandesh Division of the Bombay Presidency, 
which localities could supply about 2,000 and 5,000 tons per annum respectively, 
at relatively cheap rates. The same remarks apply to many other divisions in 
those provinces, as well as to Bihar and Orissa, Madras, the United Provinces and 
Rajputana. 

General Characteristics of the Wood. Sapwood white, very susceptible 
to fungal sap-stain and turning greyish-brown; heartwood yellowish-brown to 
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dark greenish-brown, often streaked with darker wavy brown lines; dull, with 
rough feel, faintly scented with the odour of dried coco-nut, without character¬ 
istic taste, light (sp. gr. approx. 0*58), even, straight, and rough-grained (high ray 
volume); medium- to coarse-textured. 

Structure or the Wood : 

Growth rings not distinct. 

Vessels small to large, the orifices of the largest plainly visible with the naked eye, 
forming narrow, plainly visible, nearly straight vessel lines along the grain, open for the 
most part, solitary, in single or double rows of 2-3, several contiguous in the tangential 
plane, or in small nests of 3- 6, quite evenly distributed, 7—20 per mm. 2 ; vessel segments 
360-820 /x long, mediurd thick-walled, truncate or abruptly or attenuate-tailed on one 
oi both ends, the largest 220—235/x in diameter; perforations simple, mostly oblique; 
pits leading to contiguous vessels numerous, crowded, orbicular to oval or somewhat 
polygonal, large (the long diameter 7-11 /x), with a broad border and linear orifice; pits 
leading to parenchyma variable in size, several to each cell, oval to elliptical or irregular 
and rounded, with wide, horizontally aligned orifice and narrow border, the largest with 
long diameter of 13-17 /x, sometimes confluent; tyloses very sparse (pores mostly empty), 
thin-walled; organic deposits not observed. 

Parenchyma paratracheai, sparse, not visible with a hand-lens (10 X), forming an 
interrupted uniseriate sheath about some vessels (lacking entirely from others), filling 
in the angles in the vessel groups and rarely connecting vessels with the wood rays, in 
cambiform rows, the long diameter of the largest cells 50—60 /x; orange-brown gummy 
deposits occasional; crystals lacking; starch deposits not observed. 

Fibres coarse, non-libriform, in radial rows, forming practically all the tissue between 
the vessels and rays, attenuate and often abruptly tapered, frequently septate, very 
variable in length (380-1,500 /x), 38-50 /x in diameter; w'alls 3-6 /x thick; inter-fibre pits 
abundant, confined to the radial walls, sometimes biseriate, with oval court and slit-like 
orifices that extend to the margin of the court. 

ft ood rays plainly visible with the naked eye, close (4—7 per mm.) and making up an 
appreciable volume of the wood ( t), approximately of the same size but a given ray 
v arying in width (#), of the same colour as the background and not forming a conspicuous 
fleck on the radial surface, 1-7 (mostly 3-5) seriate, heterogeneous, lenticular in the tan¬ 
gential plane, occasionally with gum canals, the largest (without gum canals) 120-135 /x 
wide, and 30 plus cells and 1,000 plus /x high ; rays with gum canals fusiform, 700-1,300 jx 
high (£), about 7 seriate and 170 n wide in the middle portion; pits leading to parenchyma 
variable in size, several to each cell, oval to elliptical or irregular and rounded, with wide, 
horizontally aligned orifice and narrow border, the largest with long diameter of 13-17 p, 
sometimes confluent; some cells occluded with orange-brown gummy deposits; crystals 
abundant. 

Gum canals occasional, horizontal in fusiform rays (t), 0-3 per cm. 2 /10 (averaging 
5 per cm.*'); canal orifices 70-80 /x in diameter; epithelium uniseriate, thin-walled; gum 
pale greenish-white. 

Summary. A light, straight- and rough-grained, coarse-textured, yellowish-brown to . 
dark greenish-brown wood; very susceptible to sap-stain and requiring special seasoning; 
featured anatomically by horizontal gum canals; a timber of the second class. 

Material . Gamble Specimen, No. 5879. 

Mechanical Properties. Wt. at 12 per cent, moisture content 36 lb. per c. ft. 

As far as is known the timber has never been tested for its mechanical properties; 
this work should be undertaken in the near future. The timber is moderately 



220 BURSERACEAE 

strong but soft; in this respect it may be classed considerably above that of 
Bombax, and about equal to that of Cedrela Toona, but much closer-grained. 

Seasoning. Air-seasoning experiments were carried out in the South Chandra 
Division of the Central Provinces and in the Porahat Division of Bihar and Orissa 
(Ind. For. Rec., vol, ix, v, 26 ), which show that the timber is very liable to rapid 
decay, mould, and discoloration if left in the log, as well as being subject to white 
ant and insect attack. Girdling results in less decay but in heavy attack by small 
borers, especially in the sapwood. The only method of dealing with this timber 
is to convert the logs directly after they are felled and to do so in the dry season. 
The sawn stock should be open-stacked under cover to avoid mould and stain. 
The timber has been successfully kiln-seasoned on an experimental scale at Dehra 
Dun. Were the exploitation of this timber to be taken up seriously in any one 
locality, which is probably a feasible proposition, it would be necessary to put 
in a semi-portable sawmill on the spot, to which should be added temporary 
seasoning sheds, made of rough boarding or other material obtainable on the spot, 
such as bamboos, and possibly a temporary seasoning kiln as designed to meet 
such cases by the .Forest Research Institute, Dehra Dun. 

Durability and Adaptability to Treatment. Gamble states that good 
pieces of the wood are fairly durable and not much liable to be attacked by white 
ants. He no doubt refers to seasoned heartwood, as the sapwood, especially in 
a green state, is very perishable. When the timber is seasoned it is fairly durable 
under cover. It could easily be treated with either a salt or oil solution, according 
to the use to which it is to be put, and even surface treatment would go a long way 
to preserve the timber. 

Working Qualities. The timber is easy to saw and to work either by machines 
or by hand, but it requires considerable care to bring it to a good surface. The 
heartwood takes a good polish and is of good appearance. 

Uses, Present and Prospective. The timber is used for inferior plank¬ 
ing, cheap furniture, packing cases, well construction, water pipes, mica boxes, 
hookah stems, sheaths of knives and swords, toys, masts of boats (Central Pro¬ 
vinces), boards and coopers’ work (Troup). It is also suitable for cement barrels. 
It has recently been reported as fairly good for match splints and is now in use for 
making splints in several small match factories in the Central Provinces, Bombay, 
and Madras. It is considered to be superior to mango wood for brush backs in 
Indore; presumably the reporting firm refers to the figured heartwood only. It 
was tested at the Opium Factory at Patna and pronounced to be satisfactory for 
opium chests, the only complaint made being that the timber was liable to deterior¬ 
ate in the log. The heartwood is light brown with darker wavy brown lines and is 
distinctly ornamental, and it might therefore be tested for panel work as a ply 
wood. We agree with Gamble that this timber is generally undervalued, and that 
due to the large supplies available from localities where other species are often 
scarce—except possibly such a valuable timber as teak—it is very necessary to 
endeavour to bring it more prominently to the notice of timber users, bearing in 
mind that it is on the seasoning of the timber that its future depends. 



GARUGA, Roxb. 

References. Brandis, Ind. Trees, 131 ; Hooker, PI. Br. Ind., i. 528; Heyne, Nutt. 
Planten, 2 Druk, ii. 882; Brown, Min. Prod. Phil. For., iii. 196; Schn., Com. Woods Phil., 


Size and General Distribution. A small genus of approximately 10 species 
of medium-sized or large trees, natives of Madagascar, India, Cambodia, the 
I hilippines, the Island of Timor, north-western Australia, and the Tongan and 
Samoan Islands. But one species occurs in India, a moderate-sized or large tree 
of the second class. 

Timber Species. Garyga pinnata, Roxb. 

General Features of the Wood. See under 4 species '. 

Remarks. See under ‘species’. 

Garuga pinnata, Roxb. 

References. Gamble, Man. Ind. 'limb., 138; Gamble, For. FI. Mad., 169; Talbot, 
For. FI. Bom., 217; Parker, For. FI. Punj., 70; Kanjilal, For. FI. U.P. 81; Rodger, For. 
Pro. Burn., 13; Witt, Dese. List, C.P., Serial No. 101; Ind. For. Rec., ix, v, 34; 
Brandis, Ind. Trees, 131; Nordlinger, Querscbnitte, Bd. ix, 43; Pearson, Com. Guide 
For. Econ. Pro. Ind. 132; Troup, Silv. Ind., Trees, i. 176; Den Berger, Proef. Bosch., 
Java, Med. xiii. 67; Moll, Mik. Holzes, ii. 93; Heyne, Nutt. Planten, 2 Druk, ii. 883; 
Boulger, Wood, 197; Howard, Timb. World, 86. 

I bade and \ ERNACULAR Names. Garuga. Vern. Ass. Gendeli poma ; Beng. 
Jum. kharpat, nil-bhandi ; Bom. Mar. Kudak, leaked ; Kan. Halabalagi, arnelly, 
balagi, khandergai ; Burm. CUnyolc, sinyolc ; Sh. Maikham-, C.P. Kenlcar, kakar, 
bania-kakar, kelcda, kahud, ghogar ; Gondi, Gurgu ; Baiga, Gharri ; Chota Nagpur, 
Kol. Arrnu; San. Kandwer; Mad. Tel. Garuga, garga ; Tam. Karre vemba ; Uriya,’ 
Sompotri ; Nep. Dabdabbi ; Punj. Kharpat ; U.P. Hindi, Kharpat, ghogar, kaikar ; 
Kumaon, Teimadi, kanman. 

Habit and Distribution. A moderate-sized tree, in most localities with 
a girth of from 3.ft. to 4 ft., in favourable places growing to 6 ft. girth and with 
a 20 ft. to 25 ft. bole. The stem is straight and fairly cylindrical. A very widely 
distributed species in dry and moist deciduous forests; found in the Ambala 
Siwaiiks of the Punjab, all along the foothills of the Himalayas to Assam, in 
Bengal, Bihar and Orissa, all divisions of Chota Nagpur, the Central Provinces 
and Central India, the Deccan and extending into the wet zone forests of the 
Western Ghats. It also occurs in the Northern Circars, Ganjam, Vizagapatam, 
Cooig, Mysore, Hyderabad, Malabar, Coimbatore, in Burma and in the Andamans. 

Supplies. The tree is common in the United Provinces and 300 tons or more 
could be supplied annually; Rodger estimates the annual out-turn from Burma 
at 200 tons or more per annum, in squares of 30 ft. x 12 in. x 12 in. The tree occurs 
nearly everywhere in the Central Provinces and most divisions could supply from 
50 to 100 tons. The tree is equally common in the Bombay Presidency, and 
especially in the Tliana and Kolaba Districts. C. Gilbert estimates that the 
latter division could supply 5,000 logs annually. In Madras it is common in 
nearly all localities and 100 tons or more could be supplied by the Ganjam, 

\ izagapatam, Coimbatore, and other divisions. Not very common in the Andamans. 
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General Characteristics of the Wood. Sapwood large, white, very liable 
to grey stain; heartwood reddish-brown, often ( x) with concentric sinuate greyish- 
black zones (more copious infiltration) which form streaks along the grain, some¬ 
what lustrous, without characteristic odour (specimen examined gave off sour 
scent, probably occasioned by incipient decay) or taste, light to moderately heavy 
(sp. gr. approx. 0 - 64 ), straight or somewhat spiralled or interlocked-grained, 
uneven- and coarse-textured. 

Structure of the Wood : 

Growth rings indistinct, faintly delimited by denser fibrous tissue and smaller, less 
numerous vessels, about 5 per inch; heartwood often banded with concentric, sinuate, 
greyish-black zones which bear no relation to growth zones and are occasioned by more 
copious organic infiltration. 

Vessels small to very large, the orifices of the larger visible with the naked eye, 
forming conspicuous vessel lines along the grain which are darker than the background 
and follow an irregular course, mostly occluded with tyloses, solitary and in radial rows 
of 2-5 (mostly 2-3), rarely several contiguous in the tangential plane or nested, quite 
evenly distributed but most numerous and of largest size near the median portion of 
the ring, more sparse and somewhat smaller near the outer limits of the ring and some¬ 
what smaller in the inner portion of the ring, 2-15 per mm. 2 ; vessel segments 400-720 /x 
long, thin-walled, truncate or abruptly-tailed on one or both ends, the largest 280-295 fx 
in diameter; perforations simple, nearly horizontal to oblique; pits leading to contiguous 
vessels numerous, orbicular to oval or elliptical and sometimes polygonal through 
crowding, large (the long diameter 10-15/x), with broad border and linear, nearly 
horizontal orifice, sometimes confluent; pits leading to parenchyma variable in size, 
several to each parenchyma cell, oval to elliptical or irregular and rounded, with wide 
orifice and narrow border, the maximum long diameter 13-23 /a, occasionally confluent; 
tyloses abundant, thin-walled, pitted, pale brown, occluding most of the vessels; globular 
deposits of reddish-brown translucent gum occasional. 

Parenchyma paratracheal, very sparse, not visible with a hand-lens ( x ), forming an 
interrupted 1-3 (mostly 1) seriate sheath about some vessels or vessel groups (lacking 
entirely from others), in cambiform rows of usually 8 units, the cells peripherally 
flattened and reaching a maximum diameter of 50-60 /x; reddish-brown globular deposits 
in many cells; crystals infrequent. 

Fibres non-Hbriform, coarse, rather thick-walled, in radial rows forming practically 
all the tissue between the vessels.and rays, septate, somewhat thicker-walled and often 
tangentially flattened near the outer limits of the ring (growth rings indistinct), very 
variable in length (330-1,500 /i), 34-44 /x in diameter; walls 3-6 jx thick; inter-fibre pits 
confined to the radial walls, with small court and linear, slit-like, steeply oblique orifices ; 
some fibre locules (septate fibres) with reddish-brown deposits, occasionally with a 
solitary crystal or enlarged into a crystal sac containing several crystals. 

Wood rays scarcely visible with the naked eye, close (4-8 per mm.) and making up 
an appreciable volume of the wood (t), somewhat sinuate ( x ), of the same colour as the 
background and hence inconspicuous on the radial surface, lenticular in the tangential 
plane, occasionally with gum canals, 1-7 (mostly 3-4) seriate, heterogeneous with 1-2 
rows of large (70-100 \x high— t) crystalliferous cells on the upper and lower margins and 
rarely included in the body of the ray, separated by smaller (10-30 fi high— t) y non- 
crystalliferous cells through the body of the ray; largest rays (without gum canals) 
110-120 fi wide and 15 plus cells and 400 plus y. high; rays with gum canals fusiform, 
425-450 /x high, about 7 seriate and 100 y wide at the middle (t) ; pits leading to vessels 
variable in size, several to each parenchyma cell, oval to elliptical or irregular and rounded. 
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with wide orifice and narrow border, the maximum long diameter 13-23 p, occasionally 
confluent; crystals in marginal ray cells very large, conspicuous, solitary; reddish brown 
globular, gummy deposits frequent in the smaller cells in the body of the ray. 

Gum canals occasional, horizontal, in fusiform rays (/-), unevenly distributed, 
0-2 per cm. 2 /10; canal orifices 70-75 /a in diameter; epithelium thin-walled, uniseriate; 
gum pale brown, translucent. 

Summary\ A light to moderately heavy, coarse-textured, reddish-brown timber; 
heartwood often peculiarly marked with concentric, sinuate, greyish-black zones (x) 
which are occasioned by uneven infiltration and bear no relation to growth increments; 
rather uneven-grained and hence difficult to season; a timber of the second class. 

Material. Gamble Specimen, No. 5882. 


Mechanical Properties. Wt. at 12 per cent, moisture content 41 lb. per c. ft. 
It was tested by Kann at the Institute of Science, Bangalore, with the following 
results: 


Transverse strength, in lb. per sq . m. 


Breaking strength. 

Modulus of 
elasticity or 
Young's modulus. 

Crushing strength 
parallel to grain, 
in lb. per sq. in. 

7,435 

930,000 

6,405 


The figures must be taken as provisional, as they are based on relatively few tests. 
The timber is moderately hard and strong, being approximately half as strong 
as Burma teak in transverse strain, and possessing 80 per cent, of the strength 
of teak in compression parallel to the grain. 

Seasoning. Air-seasoning experiments carried out in the Gonda and Ganjam 
Divisions of the United and Madras Provinces, respectively, showed that the sap- 
wood of this species seasoned with unsatisfactory results, due to insect attack, 
sap-stain, and decay, while the heartwood remained sound and in good condition. 
The cracking, splitting and twisting that occurred did not seriously damage the 
timber (Ind. For . Rec. f ix, pt. v, 34). C. V. Sweet recommends either green- 
conversion or water-seasoning and adds that it should not be difficult to secure 
fairly good results in the seasoning of this wood. 

Durability and Adaptability to Treatment. The heartwood is fairly 
durable, while the sapwood is perishable unless seasoned and kept under cover; 
it is especially liable to insect attack. Much of this trouble can be overcome by 
soaking the sapwood sawn stock, after seasoning, in a mild salt solution, such as 
a 2 per cent, solution of chloride of zinc, or by a surface treatment with oil or even 
paint. Tea shooks in the Wood Museum at Dehra Dun have been there in an 
untreated state for over ten years and are sound, but these are cut from heartwood. 

Working Qualities. The timber is easy to saw and to work either on machines 
or by hand; it works up to a smooth surface and takes quite a good finish. 

Uses, Present and Prospective. It has a poor reputation, which is no 
doubt due to the staining and liability to insect attack of the sapwood, faults 
which are frequent in the smaller logs. The heartwood, however, is a sound 
timber, worthy of further attention, as the grain is straight and the wood of good 
appearance. The timber is used for planking, canoes, boxes, drums, and tea shooks. 
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The heartwood should make up into handsome furniture and the sapwood, after 
seasoning and possibly treatment, into useful boarding. It is suggested that this 
timber be given a fair and practical trial by carefully seasoning a parcel of inch 
planking, say from the Kolaba District, and putting it on the Bombay or Poona 
markets. 


BURSERA, Linn. 

References. Brandis, Ind. TreevS, 132; Hooker, FI. Br. Ind., i. 530; Engler u. 
Prantl, iii. 4, 248; Record, Timb, Trop. Amer., 337. 

Size and Distribution. Bursera comprises 70-80 species of balsamiferous 
trees or shrubs which are best known for their minor products (gum and essential 
oils). They are widely distributed in tropical America, especially in the West 
Indies, northern S. America, Central America and Mexico, and two species extend 
northward into the United States. B. serrata, Colebr., is the sole Indian species, 
extending from Orissa and Chota Nagpur through Bengal and Assam, and south¬ 
ward through upper and lower Burma. 

Timber Species. See under ‘species\ 

Remarks. See under ‘species’. 

Bursera serrata, Colebr. 

References. Gamble, Man. Ind. Timb., 140; Rodger, For. Pro. Burm., 12; Haines, 
For. FI. Chota Nagpur, 241; Ind. For. Rec. ix, v, 26; Brandis, Ind. Trees, 132; 
Troup, Ind. Woods and Uses, 94; Howard, Timb. World, 42. 

Vernacular Names. Ass. Murtenga ; Burm. Yit/padi, thadi ; Kc. Maidi, modi ; 
Sh. Mai-ti ; Uriya, Sorupotri mohi , nembura moi, nembar mohi ; Mundari, Kandiyar ; 
Sant. Urmu; Mad. Tel. Chitreka. 

Habit and Distribution. A large, straight, cylindrical-stemmed tree, found 
in Burma, according to Rodger, to grow to 6 ft. in girth, with a 30 ft. to 40 ft, 
clean bole. J. H. Longrigg reports it as being of 3 ft. mid-girth and a 10 ft. 
bole in Ganjam, while J. W. Nicholson and H. F. Mooney state it to be available 
in about 4 ft. 6 in. girth logs, with a 16 ft. to 20 ft. bole in Bihar and Orissa and 
the adjoining Feudatory State forests. The tree is found in the Garo Hills and 
in the Chittagong forests, in Bihar and Orissa, Chota Nagpur, Ganjam, and in 
many parts of Burma. 

Supplies. Rodger states that it is available in small quantities all over Burma, 
and that probably 300 tons could be supplied annually. The tree is scattered in 
Bihar and Orissa: J. W. Nicholson states that the supply is fairly limited, while 
H. F. Mooney reports that the tree is common in the Agency forests of the Feudatory 
States, but that the supply of large exploitable trees is not great and is apt to be 
local. Very little is available from Ganjam: J. H. Longrigg puts the out-turn 
at 1,000 c. ft. annually. Like many other species from mixed forests in India, it 
would only be possible to extract the timber on a commercial basis together with 
other hardwoods. 

General Characteristics of the Wood. Sapwood light brown; heartwood 
bright red when first exposed, turning brick-red or dull brown on exposure; with 
smooth feel, without characteristic odour or taste, moderately heavy to heavy 
(sp. gr. approx. 0-77), often narrowly interlocked-grained and frequently wavy- 
grained in the radial plane, even- and medium-textured. 
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Growth rings distinct but inconspicuous, delimited by darker zones traceable to 
denser fibrous tissue and often to more copious infiltration in the fibres of the outer 
portion of the ring, 10-19 per inch. 

Vessels medium-sized to large, the orifices scarcely discernible (sapwood) or appear- 
ing as whitish dots (heartwood) to the naked eye, forming relatively inconspicuous 
vessel lines along the grain which are somewhat darker than the background, occluded 
with tyloses in the heartwood, for the most part solitary or in radial rows of 2-4 (mostly 
2~d), rarely paired in the tangential plane, quite evenly distributed or somewhat 
restricted in the outer portion of the ring, the largest near the inner third of the ring, 
the smallest in the outer portion of the ring, and somewhat smaller near the inner margin 
of the ring, 10-35 per mm. 2 ; vessel segments 175-685 y long, rather thin-walled, abruptly 
or attenuate-tailed on one or both ends, the largest 200—215 y in diameter; perforations 
simple, nearly horizontal to oblique; pits leading to contiguous vessels crowded, rounded 
to oval or distorted through proximity and then variously polygonal, the contiguous 
pits often very variable in size, with broad border and linear-lenticular orifice, rarely 
confluent, the maximum long diameter 10—13 y ; pits leading to parenchyma orbicular 
to oval or rounded-polygonal, several to each parenchyma cell, simple or with incon¬ 
spicuous narrow border, the largest with maximum long diameter of 7-13 y ; tyloses very 
abundant, occluding all the vessels in the heartwood, thin-walled; organic deposits not 
observed. 

Parenchyma paratracheal, very sparse, not visible with a hand-lens (#), forming an 
interrupted uniseriate sheath about some vessels (lacking entirely from others), in cam- 
biform rows, the cells peripherally flattened and reaching a maximum long diameter 
of 32-38 y ; reddish-brown organic infiltration copious, completely occluding some cells; 
crystals not observed; starch deposits absent. 

Fibres non-libriform to libriform in the outer portion of the ring, medium fine, 
forming practically all the tissue between the vessels and ra^ys, septate, very variable in 
length (285-1,365 y), 22-26 y in diameter; walls 3-5 y in thickness; inter-fibre pits 
confined to the radial walls, with slit-like, sharply oblique orifices which extend beyond 
the limits of the rounded pit court; reddish-brown gummy deposits copious, in a parietal 
layer, forming plugs at frequent intervals, or occluding some compartments of the septate 
fibres. 

Wood rays not visible with the naked eye, fine, close (7-11 per mm. 2 ), somewhat 
sinuate (#), reddish-brown and darker than the background and forming a fine but 
conspicuous fleck on the radial surface, 13 (mostly 1—2) seriate, heterogeneous, the 
largest 30-35 y wide, and 12 plus cells and 300 plus y high ; pits leading to parenchyma 
orbicular to oval or rounded-polygonal, several to each parenchyma cell, simple or with 
inconspicuous narrow^ border, the largest with maximum long diameter of 7-13 y ; reddish- 
brown gummy infiltration copious, occluding most of the ray cells; large crystals fre¬ 
quent, mostly near the margins of the rays ; starch grains not observed. 

Summary . A moderate heavy to heavy, narrowly interlocked-grained and fre¬ 
quently wavy-grained, medium-textured, red or dull brown wood; a timber that to 
date has not received the consideration to which it is entitled; the high infiltration 
content bespeaks durability and the even colour and roe figure of the radial surface, 
along with the even texture and working qualities, promise enhanced usefulness for this 
wood; finer-textured than Boswellia serrata, Roxb., and not subject to sap-stain; a timber 
of the second class. 

Material Gamble Specimens, Nos. 5567, 6013; Hand Specimen, source unknown. 
No. 1330. 

Mechanical Properties. Wt. at 12 per cent, moisture content 50 lb. per c. ft. 
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No mechanical tests have been carried out on this timber. It is fairly strong 
moderately tough, though not really hard. 

Seasoning. Air-seasoning experiments were started by the Forest Economist 
in the Ganjarn Division and the final inspection carried out by C. V. Sweet (Ind. For. 
Bee., ix, pt. v, 26 ), who records the results as generally satisfactory. There occurred 
pronounced surface cracking, the cracks being numerous, small, and inconspicuous. 
End splitting was not noticeable. He recommends either girdling or green conver¬ 
sion. On material inspected at Delira Dun, it was classed as a refractory timber to 
season, as it developed long cracks; J. W. Nicholson is of opinion that it is difficult to 
season in dry climates, while H. F. Mooney states that the timber seasons easily and 
well. Such divergences of opinion are not difficult to explain; provided relative 
care is taken in seasoning, fairly good results can be obtained, as is shown by the 
am-seasoning experiments carried out at Russellkonda in Ganjarn. Either girdling 
or green conversion is advocated, and if the latter method is selected, that the 
timber be converted early in the cold weather, and that the sawn lumber be placed 
in a shed in fairly close piles. Kiln-seasoning of a specimen plank tended to increase 
splitting, and further tests are necessary. 

Durability and Adaptability to Treatment. The timber is fairly durable, 
especially under cover. The sapwood is liable to insect and white ant attack, if 
left lying in the log. The timber is not liable to stain. As far as is known it has 
never been antiseptically treated. 

Working Qualities. It is not difficult to saw and works by hand to a beauti- 
ful surface, though the process requires cam. If sawn on the quarter, or close to 
the quarter, the interlocked fibre presents a handsome appearance, which is 
brought up to great advantage by polishing. Such finished boards present a 
strikingly handsome appearance, and would make up into highly ornamental 
furniture. 

L ses, Present and Prospective. J. W. Nicholson states that the timber is 
used for plough-heads in Orissa, which last about six months, and sometimes for 
tables and benches in Angul. H. F. Mooney states its use to be for planking, 
furniture, cart wheels and house construction in the Feudatory States, while J. H. 
Longrigg, in Ganjarn, states it is used for door and window frames, mirror frames, 
planks Jpr ceilings and granaries, ploughs, posts for temporary sheds, solid wheels 
and shafts for carts. It is suggested sending a consignment of quarter-sawn, 
seasoned, selected boards to Calcutta to a furniture maker as a trial consignment, 
and a few green logs to Dehra Dun to be tested for ply-wood. It should also be 
tested for turnery and joiners’ work. J. H. Longrigg is of opinion that it is a 
timber worth popularizing and we agree with him. 

CANARIUM, Linn. 

References. Brandis, Ind. Trees, 130; Hooker, Flora Br. Ind., i. 531; Pearson, 
Com. Guide For. Econ. Pro. Ind., 136; Beekman, Proof. Bosch., Java, Med. v. 56; Den 
Berger, Proof. Bosch., Java, Med. xiii. 65; Heyne, Nutt. Planten. 2 Druk, ii. 873; Moll, 
Mik. Holzes, ii. 102; Ridley, Flora Mai. Penin., i. 369; Ridley, Timb. Mai. Penin. Agr. 
Bull. (Straits and Fed. Mai. States), n. ser., i. 97 ; Bargagli-Petrucci, Sulla struttura dei 
legnami raccolti in Borneo dal Dott. O. Beccari, Malpighia, xvii (1903), 36; Foxw., 
limb. Br. N. Bor., 37 ; Lecomte, Bois Indo-Ch., 147 ; Brown, Min. Pro. Phil. For., ii. 

40, 113, 300; Schn., Com. Woods Phil., 128; Kanehira, Anat. Char. Form. Woods 59- 
Lecomte, Bois Madagas., 60; Unwin, W. Afr. For. and Forestry, 49, 85, 432; Rock| 
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Oraam. Trees Haw., 121; Nordlinger, Querschnitte, Bd. vi, 16; Jadin, Contr. a Be tilde 
des Terebmtbacees, Dies. Montpellier (1894), 89; Lewkowitsch, ii. 382. 

Size and General Distribution. A large genus of approximately 90 
species of medium-sized or large balsamiferous trees, distributed from tropical 
Africa and Madagascar through southern Asia, Malaya, the Philippines, and 
Formosa. At least 7 species occur in India and the Andamans; Ridley reports 13 
from the Malay Peninsula, and approximately 45 are found in the Philippines. 

Timber Species. 1. C. sikkimense , Kang; 2. G. strictum , Roxb.; 3. C. euphyl- 
lum , Kurz. 

General Features of the Wood. Sap wood white or greyish-white ; heart- 
wood white or greyish-white through shades of greyish -brown, reddish-brown, or 
pale red, often with a distinct roseate cast or occasionally with a faint yellowish 
tinge, lustrous at least when first exposed, extremely light- to moderately heavy, 
very soft to medium hard, quite evenly and straight or broadly interlocked-gramed, 
coarse- to very coarse-textured. Growth rings faint, usually delimited by denser 
fibrous tissue, mostly wide (trees fast-growing). Vessels mostly large, open or 
partially occluded with tyloses, for the most part solitary and in radial rows of 2-3, 
evenly distributed or nearly so; vessel segments thin-walled, truncate or tailed; 
perforations simple, horizontal or oblique; tyloses absent to relatively abundant; 
gum deposits rare. Parenchyma paratracheal and in some species paratracheal - 
zonate, sparse or relatively abundant; organic infiltration light brown and scanty, 
sometimes lacking. Fibres medium fine to coarse, in radial rows, mostly thin-walled, 
often septate. .Rays fine, not visible or scarcely visible with the naked eye, less 
lustrous than the background and usually darker, forming a fine conspicuous ray- 
fleck on the radial surface, unstoried, 1-several seriate, relatively low (t), hetero¬ 
geneous, sometimes crystalliferous; infiltration light brown, rather scanty, some¬ 
times lacking. 

Remarks. Soft perishable woods with little or no organic infiltration and 
hence subject to sap-stain and decay. Of the three species described in this manual, 
C. strictum , Roxb., is the hardest and the heaviest, while the other end of the scale 
is represented by G. sikkimense , King. C. euphyllum , Kurz, is undoubtedly the 
most uniform in grain and texture and is to be recommended over the other 
species. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Wood soft to very soft, light to extremely light (sp. gr. less than 0*50); 
pores large, appearing as pin-pricks to the naked eye .... 2 

1. Wood medium hard, moderately heavy (sp. gr. more than 0-50); pores 
large, the orifices visible with the naked eye but not appearing as pin¬ 
pricks .......... C. strictum 

2. Wood pinkish- or reddish-grey (the roseate caste usually distinct), soft; 
grain broadly interlocked ...... G. euphyllum 

2. Wood white or greyish- or bluish-white through sap-stain, very soft; 
grain straight. C. sikkimense 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Largest vessels less than 335 y in diameter; paratracheal parenchyma 
confined to the immediate vicinity of the vessels; fibres septate; largest 
rays less than 1,000 y high (t) 
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1. Largest vessels more than 335/x in diameter; paratracheal parenchyma 
with tangential extensions which sometimes unite to form paratracheal- 
zonate parenchyma; fibres non-septate; largest rays more than 1,000/x 
high (t) .......... C. sikkimense 

2. Tyloses abundant; fibres 35-38 /x in diameter; largest rays 50-60 p 
wade, non-crystalliferous ...... C. euphyllum 

2. Tyloses sparse; fibres 28-32 p in diameter; largest rays 30-40 /x wide, 
the marginal cells with large crystals .... C, strictum 


Canarium sikkimense, King 

References. Gamble, Man. Ind. Timb., 140; Brandis, Ind. Trees, 130; King, 
Jour. As. Soc, Beng. (1893), lxii, No. 2, 187; Troup, Ind. Woods and Uses, 99. 

Vernacular Names. Bengal, Goguldhup , gokuldhup ; Tista, Lali ; Bhutan, 
Pah; Lepcha, Narock-pa. 

Habit and Distribution. A tall tree with a straight cylindrical stem of 5 ft. 
to 6 ft. girth and 40 ft. to 60 ft. long (W. E. Hodge). Found in the Tista Valley, 
Sikkim, in tropical valleys and lower hill forests of Darjeeling. 

Supplies. Formerly common, but now much cut out for tea box shooks. W. E, 
Hodge states that he has only seen good specimens in the Tista Valley. A Work¬ 
ing Plan for the Tista Division made in 1902 states that the tree is fairly common. 
There is certainly not sufficient timber for export purposes, though there are still 
sufficient supplies for local demand, if exploited along with similar timbers. 

General Characteristics of the Wood. White and very lustrous when first 
exposed, turning grey on exposure, subject to sap-stain, with a smooth feel, without 
characteristic odour or taste, extremely light (sp. gr. approx. 0-29), straight-grained, 
even and extremely coarse-textured. 

Structure of the Wood : 

Growth rings faintly delimited by bands of denser fibrous tissue in which the vessels 
are often more restricted in number, not sharply defined at higher magnifications, 
3-6 per inch. 

Vessels small to very large, the orifices of the larger appearing as pin-pricks with 
the naked eye, forming broad, very conspicuous, mostly straight, brownish-white lines 
along the grain, open, solitary and in radial, mostly uniseriate rows of 2- 6 (mostly 2-3), 
occasionally 2-several contiguous in the tangential plane or in small nests, unevenly 
distributed and sometimes less numerous in the outer portion of the ring, 0-13 per mm. 2 ; 
vessel segments 235-740 p long, thin-walled, truncate and abruptly or gradually tailed 
on one or both ends, the larger 340-350 p in diameter; perforations simple, nearly 
horizontal to oblique; pits leading to contiguous vessels numerous, crowded, orbicular 
to oval or somewhat polygonal through crowding, the long diameter 6-7 p, with broad 
border and lenticular, nearly horizontally aligned orifice; pits leading to parenchyma 
many to each parenchyma cell, orbicular to elliptical, with narrow lenticular orifice and 
wide border, the maximum long diameter 6-10 p, never confluent; tyloses absent; pale 
yellow, granular, gummy deposits occasional. 

Parenchyma abundant, paratracheal and paratracheal-zonate, in cambiform rows; 
(a) paratracheal parenchyma visible with a hand-lens forming a 1-6 (mostly 2-4) seriate 
sheath about the vessels, frequently extending tangentially across the rays in 1-several 
layered, ragged, faintly delimited (x) bands which end blindly or unite (sometimes for 
5 mm. or more) with similar hands from other vessels, forming (6) paratracheal-zonate 
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parenchyma; cells contiguous to the vessels peripherally stretched, the long diameter 
90-100g; cells farther removed from the vessels rectangular and usually flattened in 
the tangential plane or somewhat polygonal, the long diameter 33-50 g; organic infiltra¬ 
tion and crystals absent; starch deposits not observed. 

Fibres non-libriform, coarse, thin-walled (slightly thicker-walled in the outer portion 
of the ring), in radial rows forming extensive tracts between the rays in which the para- 
tracheal-zona te parenchyma is embedded, non-septate, abruptly tapered, very variable 
in length (500-1,750 /a), 34-38 /a in diameter; walls 2-3 /x thick; inter-fibre pits confined 
to the radial walls, sparse, elliptical, with lens-shaped, steeply oblique orifice and 
narrow border. 

Wood rays scarcely visible with the naked eye, fine, 3-7 per mm., darker and less 
lustrous than the background and forming a fine conspicuous ray-fleck on the radial 
surface, 1-3 seriate, heterogeneous, the largest 60-75 g wide, and 25 plus cells and 1,000 
plus g high; pits leading to vessels, many to each parenchyma cell, orbicular to elliptical, 
with narrow lenticular orifice and wide border, the maximum long diameter 6-10 fx, 
never confluent; organic infiltration and crystals absent; starch deposits not observed! 

Summary. An extremely light, straight-grained, coarse-textured, white or grey 
wood; softer, lighter in weight, and coarser-textured than Canarium euphyllum, Kurz; 
practically without organic infiltration and hence perishable; subject to fungal sap! 
stain; a timber of the second class. 

Material. Gamble Specimen, No. 0003. 

Mechanical Properties. Wt. at 12 per cent, moisture content 19 lb. per c. ft. 
The timber has never been tested for its mechanical properties. It is a soft wood 
and about equal in strength to Bombax malabaricum. 

Seasoning. The timber seasons easily; the logs should be converted green 
and the boards open-stacked to avoid stain. 

Durability and Adaptability to Tbeatment. A perishable timber if left 
exposed. VV. E. Hodge states that it is moderately durable under cover. If 
treated, it lasts wonderfully well, like many similar soft woods. 

Wobking Qualities. It saws and works with great ease, and if the logs are 
quartered, the silver grain is very noticeable, though this feature could be put to 
no commercial use. 

Uses, Present and Pbospective. It is used as a tea box wood in Darjeeling 
and is in good repute. It has also been used to a limited extent for shingles. Not 
worth cultivating. 


Canarium strictum, Roxb. 

References. Gamble, Man. Ind. Timb., 141; Gamble, FI. Mad., i. 172; Talbot 
For. FI. Bom., i. 221; Brandis, Ind. Trees, 130; Hooker, Flora Br. Ind., i. 534; King! 

Jour. As. Soc. Beng. (1893), lxii, No. 2, 187; Pearson, Com. Guide For. Econ. Pro 
Ind., 136. 

Trade and Vernacular Names. Black Dhup, or Indian White Mahogany. 

\ ERN. Bom. Kan. Raldhwp, monda dhup ; Mad. Tam. Karum, karapu, kangiliam, 
karting, kunthrikam ; Mai. Kunthirikka-payin, thalli ; Coorg, Tendalake, doopamara\ 
l ravancore, Pantapjpayan . 

Habit and Distribution. A very large tree, with a long, straight, cylindrical 
stem up to 40 ft. to the first branch, and up to 8 ft. in girth. Found in the forests 
of the West Coast from the Konkan southwards, through Kanara, Malabar, 
Coorg, Mysore to Travancore and Cochin. 


mtSTfty 



230 


BURSERACEAE 


Supplies. Talbot states that it is common in some of the North Kanara forests, 
but even then it is doubtful whether more than 75 to 100 tons would be 
forthcoming annually. The out-turn from Coorg is put at 75 tons per annum and 
the Tinnevelly Ghat forests could probably supply a similar amount. Bourdillon, 
reporting on common trees in the Travancore forests in 1888, states that it is very 
abundant in dense, moist forests. F. J. Colley, who has dealt with West Coast 
timbers for many years, writes that the timber is not available in large quantities 
in Calicut. 

General Characteristics op the Wood. Light greyish-white with a pinkish 
cast to the heartwood, lustrous but often discoloured with sap-stain, with smooth 
feel, without characteristic odour or taste, moderately heavy (sp. gr., Gamble 
No. 5957, 0-56; 5848, 0-60; 5928, 0-74), broadly interlocked-grained, even and very 
coarse-textured. 


<SL 


Structure of the Wood: 

Growth rings faintly delimited by bands of denser fibrous tissue, not distinct at 
higher magnifications, 5-18 per inch. 

Vessels small to large, not reduced in size to correspond to the faintly delimited 
growth rings, the orifices of the larger visible with the naked eye, forming brownish 
rather broad vessel lines along the grain which show up plainly against the lustrous 
background, open for the most part, solitary and in radial, mostly uniseriate rows of 
2-7 (mostly 2-3), rarely several contiguous in the tangential plane or in small nests, evenly 
distributed, 2-15 per mm. 2 ; vessel segments 370-800 /x long, truncate and abruptly or 
gradually tailed on one or both ends, the largest 275-300/4 in diameter; perforations 
simple, nearly horizontal; pits leading to contiguous vessels numerous, orbicular to 
oval or somewhat polygonal through crowding, large (the long diameter 7-13 /x), with 
broad border and linear, nearly horizontal orifice, sometimes confluent; pits leading 
to parenchyma variable in size, several to each parenchyma cell, rounded, prevailingly 
oval to elliptical, with narrow inconspicuous border and broad orifice, the maximum 
long diameter 13-21 //., never confluent; tyloses sparse, thin-walled, pale brown; organic 
deposits not observed. 

Parenchyma relatively sparse, paratracheal, in cambiform rows, forming a 1-3 
seriate sheath about the vessels or rarely in small tracts connecting neighbouring vessels; 
cells contiguous to the vessels peripherally flattened, the longdiameter 45-50 /x; brow n, 
granular, gummy deposits in some cells; crystals absent; starch deposits not observed. 

Fibres non-libriform, medium fine, rather thick-walled, in radial rows, forming 
practically all the tissue between the vessels and ray$, septate, very variable in length 
(500-1,850/x), 28-32/x in diameter; w r alls 2-4/x thick; inter-fibre pits confined to the 
radial walls, minute, with slit-like, steeply oblique orifices; many fibres occluded with 
pale brownish-grey deposits which turn dark bluish-black with I-KI solution. 

Wood rays not visible or scarcely visible with the naked eye, fine, 4-8 per mm., 
pale brown, darker and less lustrous than the background and forming a fine con¬ 
spicuous fleck on the radial surface, 1-3 (mostly 2) seriate, heterogeneous with one or 
two rows of large (60-90/x high—4), crystalliferous cells on the upper and lower margins 
separated by smaller (10-30 /x high— t) non-crystalliferous cells through the body of the 
ray which contain brown, globular or granular gummy deposits; largest rays 30-40 /x 
wide, and 17 plus cells and 500 plus g, high; pits leading to vessels variable in size, 
several to each parenchyma cell, rounded, prevailingly oval to elliptical, with narrow 
inconspicuous border and broad orifice, the maximum long diameter 13-21 /x, never 
confluent. 

Summary. Heavier and harder than the other species of Canarium herein described, 
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with smaller vessels, and smaller, thicker-walled fibres; wood comparable to C. euphyllum , 
Kurz, but lacks the smoothness of texture of that species and would not work quite as 
readily under tools; a timber of the second class. 

Material . Gamble Specimens, Nos. 5848, 5928, 5957. 

Mechanical Properties. Wt. at 12 per cent, moisture content 38 lb. per c. ft. 
Gamble, quoting Bourdillon, gives P=523 or a transverse strength of 9,430 lb. 
per sq. in., as compared with 14,465 lb. per sq. in. for Burmese teak. The wood is 
therefore moderately strong and is also moderately hard. 

Seasoning. F. J. Colley states that the logs should be converted as soon after 
felling as possible to prevent insect and fungus attack and discoloration, as the 
timber is liable to split and warp badly if left in the log. It was found to be very 
liable to both large and shot borers. It has never been kiln-seasoned, but it strikes 
one as a timber which would lend itself to rapid kiln-seasoning. 

Durability and Adaptability to Treatment. A perishable timber if left 
in the open, moderately durable under cover and underground. It was treated as 
an experiment by Messrs. Burt, Boulton & Haywood, Ltd., in London, and J. H. 
Warr reports that it treated easily, taking up 81 lb. of oil per c. ft., with 100 lb. 
pressure, in an hour. 

Working Qualities. The timber saws and works easily, both by hand and 
in a machine. The fibre is straight, in narrow, long, slightly interlocked bands, 
which rendei’s it somewhat difficult to bring to a really smooth surface. 

Uses, Present and Prospective. It is used for packing cases and cheap 
planking and in the Kolar Gold Mines for guides or runners in down-cast shafts 
(H. M. A. Cooke). It has been exported to Europe, and a large firm of house 
decorators in London were attracted by an exhibit of this timber at Wemblej 7 
and purchased a trial consignment, as also a large firm of motor-body builders. 
The value of this timber is probably underestimated in India, as it is a clean, 
straight-grained timber of good appearance, if properly seasoned, and should 
yield good boards for ceiling, flooring, and partition work. It should also make up 
into a good three-ply board, and might with advantage be sent to the Forest 
Research Institute, Dehra Dun, to be tested in this connexion. 


Canarium euphyllum, Kurz 

References. Gamble, Man. Ind. Timb., 140; Parkinson, For. FI. An dam., 115; 
Brandis, Ind. Trees, 130; Hooker, Flora Br. Ind., i. 535; Kurz, Jour. As. Soc. Beng. 
(1872), ii. 295. 

Trade and Vernacular Names. Dhup. Veen. Andam. Dhup . 

Habit and Distribution. A very large tree with small buttresses, 80 ft. to 
100 ft. high, yielding straight logs up to 40 ft. in length and squaring up to 30 in. 
side. According to Parkinson it is frequently found in deciduous forests through¬ 
out the Andaman Islands. It is also found in Arakan. 

Supplies. Enumerations have not yet been made of this species in the Anda¬ 
mans, but M. C. C. Bonnington, who has long experience of these forests, roughly 
estimates the possible annual supply as being from 4,000 to 5,000 tons in the log. 

General Characteristics of the Wood. White to reddish- or pinkish-grey, 
or sometimes with a pale yellowish cast, subject to sap-stain, lustrous, with smooth 
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feel, without characteristic odour or taste, very light (sp. gr. approx. 0-40), 
narrowly interlocked-grained, even and extremely coarse-textured. 

Structure of the Wood : 

Growth rings faintly delimited by bands of denser fibrous tissue, not sharply 
defined at higher magnifications, 5-12 per inch. 

Vessels small to very large, not reduced in size to correspond to the faifitly delimited 
growth lings, the orifices of the larger appearing as pin-pricks with the nakdd eye, 
forming broad, conspicuous, brownish-white vessel lines-along the grain, open for the 
most part, solitary and in radial rows of 2-6 (mostly 2), evenly distributed, 3-10 per 
mm. 3 ; vessel segments 300-770 p long, thin-walled, truncate and gradually or abruptly 
tapered on one or both etuis, the largest 310—330 p in diameter; perforations simple* 
nearly horizontal to oblique; pits leading to contiguous vessels numerous, orbicular ; to 
oval or somewhat polygonal through crowding, large (the long diameter 10-13 p), with 
broad border and linear, nearly horizontal orifice, frequently confluent; pits leading to 
parenchyma variable in size, many to each parenchyma cell, orbicular to elliptical, with 
wide lenticular or oval orifice and narrow border, the long diameter 10-23 p, never 
confluent; tyloses abundant, thin-walled, partially occluding the vessels; organic 
deposits not observed. 

Parenchyma paratracheal, very sparse, not visible with a hand-lens (x), forming an 
interrupted uniseriate sheath about some vessels (lacking entirely from others), in eairibi- 
form rows, the cells peripherally flattened and reaching a maximum long diameter of 
50-55 p; brown, gummy deposits occasional, usually forming a parietal layer ; starch 
deposits not observed. 

Fibres non-libriform, coarse, thin-walled (slightly thicker-walled in the outer portion 
of the ring), in radial rows, forming practically all the tissue between the vessels and rays, 
septate, abruptly tapered, very variable in length (300-1,500 p), 35-38 p in diameter; 
walls 2-3 p thick; inter-fibre pits confined to the radial walls, sparse, elliptical, with 
short, slit-like, steeply oblique orifice and narrow border. 

Wood rays scarcely visible with the naked eye, fine, rather distant (3-5 per mm.), 
pale brown, darker and less lustrous than the background and forming a fine con¬ 
spicuous fleck on the radial surface, 1-3 (rnostty 2-3) seriate, heterogeneous, the largest 
50- 60 p wide, and 15 plus cells and 400 plus p high; pits leading to vessels variable in 
size, many to each parenchyma cell, orbicular to elliptical, with wide lenticular or oval 
orifice and narrow border, the long diameter 10-23 p, never confluent; brown, globular, 
gummy deposits frequent, especially in that portion of the ray contiguous to vessels; 
crystals wanting; starch grains not observed. 

Summary . A soft, light, lustrous, reddish-grey or pinkish-grey, buoyant wood; 
with little organic infiltration and hence perishable; subject to sap-stain; available in 
large sizes and working readily under tools; a timber of the first class. 

Material. Gamble Specimen, No. 5829. 

Mechanical Properties. YVt. at 12 per cent, moisture content 20 lb. per c. ft. 
The timber has not been tested for its mechanical strength It is moderately 
strong, fairly soft, and probably about equal to Sterculia in this respect. 

Seasoning. Not a refractory timber to season, in so far as cracking, splitting, 
and warping are concerned, but liable to stain if not converted green, and either 
air-seasoned in open piles under cover, or kiln-seasoned from a green state. 
A large specimen plank which had been allowed to partially air-season was after¬ 
wards kiln-seasoned at Dehra Dun, and the note we made on inspection after 
removal from the kiln shows that an original split at one end had considerably 
developed, but that from the nature of the wood it was fairly certain that, were the 
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Joards kiln-seasoned from a green state, little degrade would occur. A proposal is 
under consideration to erect kilns in the Andamans to deal with this timber and 
that of Sterculia campanulata. 

Durability and Adaptability to Treatment. Not durable in the open, 
fairly so under cover after seasoning. Liable to insect and white ant attack. 
The timber has never been antiseptically treated, but from its structure there is 
little doubt that it would be easy to treat. 

Working Qualities. The timber is easy to saw and works either by hand or 
on machines with great ease, finishing to a smooth, somewhat shiny surface. If 
cut on the quarter, the long, straight, narrow bands of interlocked fibre are very 
noticeable. 

Uses, Present and Prospective. Occasionally used in the Andamans as 
floats attached to heavy logs. The timber, when seasoned, is very suitable for 
planking and as a packing-case wood and is exported to Calcutta, where it finds 
a ready market. It is also suitable for export to Europe. It was shown as flooring 
of a 25 ft. motor launch at the British Empire Exhibition at Wembley and also 
used for internal fittings in many places. A good sound board wood, which, being 
available in quantity, has a good future. It should be tested for ply-wood, but 
will have to be dealt with in a green state, otherwise its appearance will be spoilt 
by stain. 


MELIACEAE 


References. Brandis, Ind. Trees, 134; Hooker, Flora Br. Ind., i. 540; Den Berger, 
Proef. Bosch., Java, Med. xiii. 69; Heyne, Nutt. Planten, 2 Druk, ii. 883; Kraemer, 
Proef. Bosch., Java, Med. xii. 90; Moll, Mik. Holzes, ii. 110; Noltee, SwieteniaMahagoni, 
Jacq. en Swietenia macrophylla , King, Proef. Bosch., Java, Med. xv; Foxw,, Com. 
Woods Mai. Penin., 113, 126; Ridley, Flora Mai. Penin., i. 382; Foxw., Timb. Br. N. 
Bor., 32; Lecomte, Bois Indo-Ch., 129; Brown, Min. Pro. Phil. For., ii. 117, 302; iii. 
196; Foxw., Indo-Mal. Woods, 476; Schn., Com. Woods Phil., 130; Whitford, For. Phil, 
ii. 44; Kanehira, Anat. Char. For. WoodvS, 60; Lecomte, Bois Madagas., 63; Unwin, 
W. Afr. For. and Forestry, 49, 74, 85, 100, et al .; Baker, Hardwoods Austr., 69; Baker, 
Cab. Woods Austr., 32; Rock, Ornam. Trees Hawaii, 121; Boulger, Wood, 315; Howard, 
Timb. World, 124-152; Stone, Timb. Com., 30-42; Record, Timb. Trop. Amer., 340: 
Pfeiffer, Houtsoorten Suriname, Deel I, 326; Engler u. Prantl, iii, No. 4, 258; Solereder, 
Sys. Anat. Dicots., Eng trails, i. 194; ii. 870; Dixon, H. H., Mahogany, and the Recognition 
of Some of the Different Kinds by their Microscopic Characteristics, Sc. Proc. Roy. 
Dublin Soc. xv (N.S.), No. 34, 431-486, with plates; Koehler, A., The Identity of True 
Mahogany, Certain So-called Mahoganies, and Some Substitutes, U.S.A., Dept. Agr. 
Bull. 1050 (1922), pp. 18; Record, S. J., The Wood of the Venezuelan Mahogany, Contr. 
Yale For. School, New Haven, Conn., U.S.A., No. 16, 1921; Record, S. J., Mahogany 
and Some of Its Substitutes, Jour. For., U.S.A., xvii (1919). 

The Meliaceae, or Mahogany Family, consist of about 40 genera and over 600 
species of trees, shrubs, and woody herbs, widely distributed throughout the tropics 
of the world, with a few species extending into sub-tropical and temperate 
regions. The family is named after the genus Melia, which includes the Indian 
‘Persian Lilac’ or ‘China-tree’ and the common name refers to the mahogany 
tree and the well-known mahogany wood of the trade, the product of Swietenia 
Mahagoni , Jacq., and Swietenia macrophylla, King, of the American tropics. 

From the standpoint of forestry and timber, this family is of first impor¬ 
tance, since it includes many valuable timber trees in widely separated regions of 
the tropics. Numbered among these are the mahogany already mentioned, the 
Spanish or Cigar Box cedar of tropical America, the toon of India, the calantas 
of the Philippines, the Australian rosewoods, and the majority of the so-called 
maho'ganies from the West Coast of Africa. The wane in the available supply of 
genuine mahogany, coupled with an ever-increasing demand, has served to focus 
interevSt upon the mahogany-like African woods, especially those of the genera 
Khaya and Entandrophragma , and extensive substitution is now taking place in 
the trade. 

Meliaceous woods exhibit considerable variation in anatomical characters and 
physical properties, but as a rule are reddish-brown in colour with reddish-brown 
gummy deposits, and often fragrant. They hold their important place in the furni¬ 
ture and cabinet trade not only because of their colour and figure, but also because 
they usually season without difficulty, work readily under tools, are not subject 
to much shrinkage, and are very durable. Mahogany has been a prized article of 
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commerce since it was first introduced into England in the sixteenth century and 
subsequently came to the attention of Chippendale and craftsmen of his period. 

Nineteen meliaceous genera are represented in British India by one or more 
species; the 14 Indian timber trees of this family are confined to 8 genera. 


AZADIRACHTA, A. Juss. 

REFERENCES. Brandis, Ind. Trees, 139; Hooker, Flora Br. Ind., i. 544; Merrill, 
Phil. Jour. Sci., iv. (1909), 272; Schn., Com. Woods Phil., 134; Engler u. Prantl, iii, 
No. 4, 288; Trimen, Handb. Ceylon, L 244. 

Size and General Distribution. Large evergreen glabrous trees with pinnate 
leaves and drupaceous fruit. A. integrifolia, Merr., is found in the Philippine 
Islands and is said to be the source of the wood known as ‘bird’s-eye' or ‘curly’ 
calantas. The distribution of the second species, A. indica, A. Juss., is in doubt, 
but it is thought to have been native originally to India. It is now widely distri¬ 
buted throughout the Indo-Malayan region and apparently thrives elsewhere in 
tropical and sub-tropical regions (Hawaii, tropical Africa). 

Timber Species. A. indica,, A. Juss. 

General Features of the Wood. See under ‘species\ 

Remarks. See under‘species’. 



Azadirachta indica, A. Juss. 

Syn. Melia Azadirachta, Linn., Melia indica, Brandis. 

References. Gamble, Man. Ind. Timb., 143, as Melia indica ; Witt, Desc. .List 
Nor. and Berar Circ. C.P. Serial No. 104; Talbot, For. FI. Bomb., i. 228; Brandis, Ind. 
Trees, 139; Hooker, Flora Br. Ind., i. 544; Pearson, Com. Guide Econ. Pro. Ind., 67, 
128, 144; Troup, Silv. Ind. Trees, i. 178; Troup, Ind. Woods and Uses, 187; Watt, Com. 
Prod. Ind., 780; Heyne, Nutt. Planter!, 2 Druk, ii. 889; Ridley, Flora Mai. Penin., i. 
384; Nordlinger, Querschnitte, Bd. vi. 53; Foxw., Indo-Mal. Woods, 478; Rock, Ornam. 
Trees Hawaii, 123 ; Boulger, Wood. 215; Howard, Timb. World, 156 ; Stone, Timb. 
Com. 13 : Lewkowitsch, ii. 513. 

Vernacular Names. Bom. Mar. Nim, nimuri, bal-nimb ; Kan. Jeai-bevu ; Sind, . 
Nimuri; Burm. Tamaka ; C.P. Nim, neem, limbosi; Gondi, Sedyapa; Mad. Tam. 
Vepa, vembu, veppam, vempn ; Tel. Yapa, yepa, taruka; U.P. Nim ; Kumaon, 
Betain. 

Habit and Distribution. A large tree, with a stout stem, 6 ft. to 8 ft. in 
girth, and 10 ft. to 20 ft. in length, generally branching early and forming a large 
crown. If found wild anywhere it is in the Carnatic, the Deccan, and the dry zone 
of Burma. Extensively planted all over India as a roadside tree, near villages and 
by wells, and runs wild in many places, especially in deserted village areas. 

Supplies. Moderate supplies may be expected from most Divisions of the 
Central Provinces, Central India, the Deccan, Carnatic, and the dry zone of Burma. 
W. C. Hart estimates that 20,000 c. ft. could be supplied from the Pennagaram 
forests of North Salem. 

General Characteristics of the Wood. Sapwood greyish-white; heart- 
wood red when first exposed, fading to reddish-brown and then resembling 
mahogany, dull to somewhat lustrous, especially on the radial surface, aromatic 
but without characteristic taste, moderately heavy (sp. gr. approx. 0-6S), 
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rather uneven and narrowly interlocked-grained (showing beautif ul narrow ribbon 
stripe on the radial surface), medium- to somewhat coarse-textured. 

Structure of the Wood : 

Growth rings distinct, sharply delimited by narrow, brown, concentric lines of 
terminal parenchyma, 5-6 per inch. 

Vessels medium-sized, appearing light punctate to the naked eye, forming incon¬ 
spicuous broken (radial plane) or oblique and continuous (tangential plane) vessel lines 
along the grain which are darker than the background and contain deposits of reddish- 
brown gum, open for the most part, solitary and in radial rows of 2-3 (mostly 2), 
frequently nested and then smaller in size, or occasionally paired in the tangential plane, 
somewhat unevenly distributed and usually less numerous in the outer portion of the 
ring, 1 30 per mm. 2 ; vessel segments short (120-450p), medium thick-walled, truncate 
and abruptly or attenuate-tailed on one or both ends, the largest (190-200 p in diameter) 
in the middle or inner half of the ring; smaller vessels with tertiary thickening; perfora¬ 
tions simple, nearly horizontal to somewhat oblique, frequently occluded with gum; 
pits leading to contiguous vessels numerous, oval to elliptical, with broad border and 
linear-lenticular orifice, the long diameter 5-7 p, frequently confluent; pits leading to 
parenchyma numerous to each parenchyma cell but not contiguous, similar to those 
leading to contiguous vessels but smaller, the long diameter 3-5 p, never confluent; 
deposits of reddish-brown gum frequent, plugging the perforations, occluding vessel 
segments, or in parietal lumps. 

Parenchyma terminal, paratracheal,paratracheal-zonate, andmetatracheal,incambi- 
form rows; (a) terminal parenchyma visible with the naked eye, forming ‘a’ sharply 
delimited, even, somewhat sinuate, radially 3-7 seriate, light brown lines; cells approxi¬ 
mately square or rectangular (a?) and then usually tangentially aligned, the long diameter 
23-30 p; pseudo-terminal lines of parenchyma not infrequent in the outer portion of the 
ring; (b) paratracheal parenchyma relatively sparse, in a 1-several seriate, sometimes 
interrupted sheath about the vessels or vessel groups, occasionally in small tracts 
contiguous to the vessels or extending tangentially and connecting two or more vessels 
as (c) paratracheal-zonate parenchyma; cells contiguous to the vessels paratracheally 
flattened, the maximum long diameter 45-53 p; (d) metatracheal parenchyma sparse, 
diffused or several cells contiguous, the maximum long diameter 20-27 p; reddish- 
brown gummy deposits occluding s6me parenchyma cells, absent from the majority; 
oil globules frequent; crystals common in all types of parenchyma. 

Fibres non-libriform to semi-libriform, rather fine, in radial rows, forming extensive 
tracts between the vessels and rays, non-septate, very variable in length (250-1,620 p), 
22-28 p wide; walls 3-6 p in thickness; inter-fibre pits sparse, minute, confined to the 
radial walls, with small court and slit-like oblique orifice; reddish-brown gummy 
deposits rarely present. 

Wood rays visible with the naked eye, medium fine, 5-10 per mm., low and of the 
same colour as the background and hence inconspicuous on the radial surface, 1-5 
(mostly 3-4) seriate, lenticular in the tangential plane, heterogeneous, the largest 68-78 p 
in diameter, and 12 plus cell and 300 plus p high; pits leading to vessels numerous to 
each parenchyma cell but not contiguous, oval to elliptical, with broad border and linear- 
lenticular orifice, the long diameter 3-5 p, never confluent; reddish-brown infiltration 
£ spotty’, occasional cells (1-3 in the transverse section of the ray) occluded; oil globules 
frequent; crystals not observed. 

Summary . Resembles true mahogany, Swielenia Mahagoni , Jacq., but lacks the 
smoothness of grain and the workability under tools of that species. Owing to the fact 
that the tree has been described as Melia indica , Brandis, and Melia Azadirachta , Linn., 
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this timber has been confused with that produced by Melia Azedarach , Linn.; it may be 
readily distinguished in that this last-mentioned timber is one of the few ring-porous 


woods of India. 


Mechanical Properties. Wt. at 12 per cent, moisture content 44 lb. per c. ft. 
Prof. W. C. Unwin, F.R.S., carried out tests for the Imperial Institute, with the 

following results: 


Compression 
■parotid to 
grain, in lb. 
per sq. in. 

Shear , pa ralld 
to gra in , in 
lb. per sq. in. 

Transverse 
strain, in 
lb. per sq. 
in. 

Modulus 
of elasticity 
or Young's 
modulus. 

6,680 

1,326 

11,480 

1,008,800 


Seasoning. The timber seasons well, better than would be expected from its 
somewhat coarse grain; W. C. Hart, writing from North Salem, says that it seasons 
well, even when converted from green logs. It is preferable to season boards cut 
from green logs in open stacks, placed under cover. 

Durability and Adaptability to Treatment. Durable, even in open situa¬ 
tions. It is not usually attacked by insects, which is popularly attributed to the 
oily nature of the wood. 

Working Qualities. It is not difficult to saw and in this respect is about equal 
to teak. It is easy to work by hand and on machines, and turns on a lathe to a fan- 
finish, but does not take polish well. It lends itself to broad carving. 

Uses, Present and Prospective. It is used in Madras for building, as board¬ 
ing and panels, for toys, carts, and ploughs. It is used for backing of cupboards and 
for sides and bottoms of drawers and is said to keep off moths when used for such 
purposes. In Assam, the United Provinces, and the Punjab it is carved into images. 
It has been employed to a limited extent for shells of opium packing cases. A fan- 
board wood; the tree, however, is more often grown for shade and ornamental 
purposes than for its timber. 

MELIA, Linn. 

References. Brandis, Ind. Trees, 140; Hooker, Flora Br. Ind., i. 543; Nordlinger 
Querschnitte, Bd. iii. 97; Bd. x. 79; Ridley, Flora Mai. Benin., i. 383; Couflmhal, For. 
Cochin-Cli., Tab. A, xvi.; Foxw., Indo-Mal. Woods, 479; Kanehira, Iden. Imp. Jap. 
Woods, 13; Boulger, Wood, 137, 215, et al. ; Howard, Timb. World, 115, 156; Engler u. 
Prantl, iii, No. 4, 287. 

Size and General Distribution. Melia consists of about 12 species of 
trees and shrubs and, in its natural range, is restricted to the Indo-Malayan 
region. Melia Azedarach, Linn., has now become widely naturalized in the warmer . 
parts of the Old and the New World. Two Indian species are timber trees of the 
second and third class respectively. 

Timber Species. 1 . M. Azedarach , Linn.; 2. M. composite,, Willd. 

General Features of the Wood. Sapwood yellowish-, pinkish-, or greyish- 
white, usually narrow; heartwood roseate to yellowish-red or red, ageing to shades 
of russet-brown or reddish-brown, often marked along the grain by darkei stripes 
or irregular zones (tangential face) of porous springwood tissue; lustrous, with dry 
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feel, with more or less evanescent scent, without characteristic taste, very light 
to light, soft to medium hard, straight-grained, coarse and somewhat uneven- to 
very uneven-textured. Growth rings distinct, wide, delimited by a springwood 
zone of porous tissue in which the pores are larger or at least more numerous than 
farther out in the ring. Vessels large to very large, and very small, without 
transition sizes; large vessels confined to the springwood or but little wider in 
the springwood and then more numerous, forming a porous belt, for the most part 
solitary or in radial rows of 2-3 (mostly 2); segments of large vessels short, mostly 
truncate, frequently with deposits of orange or reddish-brown gum; small vessels 
tracheid-like, in nests in the outer portion of the ring, or associated with 1-several 
of the large vessels and then present in the outer portion of the ring and often in 
the springwood, and lacking through the central portion of the ring; segments of 
the small vessels mostly longer than those of the wide vessels, with spiral thicken¬ 
ings and oblique end walls; vessel perforations simple, horizontal to steeply 
oblique; tyloses absent; deposits of. orange or reddish-brown gum frequent; 
parenchyma paratracheal and sometimes paratracheal-zonate, and metatracheal; 
paratraeheal parenchyma confined to the immediate vicinity of the vessels or 
vessel groups which then appear thick-walled at low magnifications; paratracheal- 
zonate parenchyma present in some species, commingled with small vessels in the 
summerwood and forming porous, often flame-shaped tracts which cross the wood 
rays; metatracheal parenchyma (1) more or less abundant in the springwood, 
commingled with large vessels and then forming a porous belt; (2) wanting or very 
sparse and scattered in the summerwood; orange or reddish-brown gummy 
infiltration sparse or abundant; crystals absent or rare in the metatracheal paren¬ 
chyma—when present in the outer portion of the ring. Fibres non-libriform but 
sometimes thicker-walled in the outer portion of the ring, in radial rows, rather 
coarse, thin-walled, non-septate. Rays scarcely distinct to plainly distinct with the 
naked eye, rather distant, of nearly uniform width, forming a fine low, conspicuous 
or inconspicuous ray-fleck on the radial surface, heterogeneous to nearly homo¬ 
geneous, non-crystalliferous (in the species examined), the majority 2-5 seriate; 
orange or reddish-brown gummy infiltration sparse to abundant. Ripple marks 
absent. 

Remarks. Soft, dry, wide-ringed and straight-grained woods which season 
without undue difficulty and work readily under tools; neither strong nor elastic ; 
the texture varies from medium to coarse and uneven, depending upon the size 
of the pores and the abruptness of the transition from spring to summerwood; 
suitable for packing cases, tea boxes, cigar boxes, handles for sporting goods, &c., 
where a soft, light, straight-grained, relatively weak wood will suffice. 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 

. 1. Summerwood pores much smaller than the springwood pores, united by 
parenchyma in the outer part of the ring; rays plainly visible with the 
naked eye; heartwood red, ageing to light reddish-brown . M. Azedarach 
1. Summerwood pores but little smaller than the springwood pores; paren¬ 
chyma paratracheal (sometimes paratracheal-zonate in the extreme outer 
portion of the ring), the pores appearing thick-walled; rays scarcely visible 
with the naked eye; heartwood light pink to light red, ageing to pale 
russet-brown ......... iff. composite 
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MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Largest springwood vessels more than 300 p in diameter; summerwood 
vessels seldom over 100 p in diameter, united by parenchyma; ineta- 
tracheal parenchyma sparse and scattered in the outer portion of the ring, 
crystalliferous; largest rays 100-120 /x in width . . . M. Azedarach 

1. Largest springwood vessels less than 300/x in diameter; summerwood 
vessels but little smaller than the springwood vessels, not united by 
parenchyma (rarely united in the extreme outer portion of the ring); met a* 
tracheal parenchyma wanting in the outer portion of the ring; largest 
rays 50-60 /* in width. M. composita 

Melia Azedarach, Linn. 

References. Gamble, Man. Ind. Timb., 144; Gamble, FI. Mad., i. 176; Parker, 
For. FI. Punj., 72; Kanjilal, For. FI. U.P.. 83; Talbot, For. FI. Bom., i. 226; Haines, For. 
FL Chota Nagpur, 252; Ind. For. Rec., ix, v, 40; Nordlinger, Querschnitte, Bd. v. 
27; Troup, Silv. Ind. Trees, i. 183; Troup, Ind. Woods and Uses, 186; Watt, Com. 
Prod. Ind., 780; Beekman, Proef. Bosch., Java, Med. v. 145; Den Berger, Proef. Bosch., 
Java, Med. xiii. 74; Heyne, Nutt. Pianten, 2 Druk, ii. 889; Kraemer, Proef. Bosch., 
Java, Med. xii. 35; Moll, Mik. Holzes, ii. 122; Brown, Min. Pro. Phil. For., iii. 197; 
Foxw., Indo-Mal. Woods, 479; Kanehira, Anat. Char. For. Woods, 63; Baker, Cab. 
Timb. Austr., 33; Baker. Hardwoods Austr., 485; Unwin, W. Afr. For. and Forestry; 
123, 135, et al.; Marshall Ward, Timber and Some of its Diseases (1897), 57 ; Piceioli, I 
caratteri anatomici per conoscere i principali legnami adoperati in Italia, 78; Hough, 
Amer. Woods, v, No. 105; Rock, Omam. Trees Haw., 122; Lewkowitsch, ii. 131. 

Trade and Vernacular Names. Persian Lilac, Veen. Bom. Mar. Pejri 
padrai ; Guz. Bakam limbodo ; Sind. Bakayum, bukunta , drek ; Kan. Bevu , chik- 
bevu, heb bevu ; Burm. Tamaga ; Tg. Hlim , hlerm ; C.P. Bakain, maha limbo , malla 
nim , muhli ; Chota Nagpur, Bokam baha ; Mad. Tel. Taraka vepa, makan nim ; 
Tam. Mallay vembu ; Punj. Bakain , drek ; Kuram Valley, Darachik ; Sutlej. Ghein , 
kachein ; U.P. Hindi, Bakain , dek, deknoi , drek , bakayan , betain, bakarja , deikna ; 
Garhwal. Denkan ; Nep. Bakainu. 

Habit and Distribution. A moderate-sized tree, 3 ft. to 4 ft. in girth, with 
a 12 ft. straight, fairly cylindrical bole. Whether the tree is indigenous in India is 
doubtful, but it is said to be indigenous in the Jhelurn Valley. Found cultivated 
all over India, and self-sown in many localities. Parker states that it is by no 
means uncommon in the forests along the base of the Himalayas. 

Supplies. Even moderate supplies from any one locality are not available, 
for, though it is now common nearly everywhere, it is found much scattered. It is 
probably most common in the Changa Manga plantation in the Punjab and in 
other irrigated plantations. L. B. Holland reports that about 50 to 100 logs 
could be supplied per annum, but that every effort is being made to increase the 
supply in irrigated plantations. 

General Characteristics of the Wood. Sapwood yellowish-white; heart- 
wood. red, ageing to light reddish-brown, marked with darker striations (radial 
surface) or wide and irregular zones (tangential surface) which are traceable to 
broad zones of springwood pores containing copious deposits of reddish-brown 
gum; lustrous, with dry feel, without characteristic odour or taste, light (sp. gr. 
approx. 0 56), straight-grained, coarse and uneven- (ring-porous) textured. 
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Structure of the Wood : 

Growth rings conspicuous, very variable in width, often sinuate, delimited by a zone 
of large spring wood pores (wood ring-porous), 1-5 per inch. 

Vessels variable in size, the wood ring-porous; springwood vessels small to very 
large, the largest plainly visible with the naked eye (x)> solitary, radially paired, 2-3 
contiguous in the tangential plane, or nested and generally accompanied by smaller 
tracheid-like vessels with spiral thickenings, embedded in parenchyma, forming porous 
concentric bands 1-several (mostly 4) ‘large vessels’ wide which show as dark striations 
on the radial surface or as broad irregular zones on the tangential surface; springwood 
vessel segments short (100-260 p), thin-walled, truncate or abruptly tailed, the largest 
300-335 ft in diameter; transition from springwood to summerwood vessels very abrupt ; 
summerwood vessels medium-sized to very small, grouped; vessel groups near the middle 
of the ring often consisting of 1-several medium-sized vessels accompanied by very small 
tracheid-like vessels and parenchyma; vessel groups in the outer portion of the ring (and 
sometimes near the middle of the ring) consisting wholly of very small tracheid-like 
vessels commingled with parenchyma, forming irregular, porous ( x ), often flame-shaped 
and oblique patches extending across the rays; summerwood vessel segments 250-425 ft 
long, rather thick-walled, with spiral thickening, oblique and abruptly or attenuate¬ 
tailed, the long diameter 30-60 ft; perforations simple, nearly horizontal to oblique; 
pits leading to contiguous vessels numerous but not confluent, orbicular to oval, with 
broad border and linear, nearly horizontal orifice, the long diameter 6-8 ft; pits leading 
to ray parenchyma numerous to each cell, similar to the inter-vessel pits but smaller, 
the long diameter 3-4 ft, not confluent; tyloses absent; reddish-brown gummy deposits 
abundant, occluding the vessel segments or forming parietal layers. 

Parenchyma metatracheal, paratracheal, and paratracheal-zonate, in cambiform 
rows along the grain ; (rz) metatracheal parenchyma forming (1) a broad belt at the begin¬ 
ning of the ring in which the springwood vessels are embedded and (2) scattered, the cells 
solitary or several contiguous, and for the most part coterminous to the wood rays; cells 
of the ‘a’ parenchyma with maximum diameter of 15-35 ji ; (b) paratracheal parenchyma 
abundant, grading into the ‘a’ parenchyma in the springwood, bordering the vessel 
groups and commingled with the tracheid-like vessels in the summerwood as (c) para¬ 
tracheal-zonate parenchyma, then forming extensive, irregular, often flame-shaped, 
oblique patches extending across the rays; maximum diameter of ‘b’ parenchyma 48- 
53 fx; reddish-brown gummy infiltration extremely sparse in the parenchyma, present 
only in occasional cells; crystals frequent in all types of parenchyma, solitary in the 
locules, in chain-like rows of several-10 along the grain. 

Fibres non-libriform, rather coarse, in radial rows forming extensive, nearly solid 
tracts in the summerwood which are interrupted by the porous patches of tracheid-like 
vessels and parenchyma, non-septate, 235-1,650 ft long, 30-35 ft in diameter; walls 
3—5 ft in thickness ; inter-fibre pits most abundant on the radial walls, minute, with 
oblique orifice and evident border. 

Rays plainly visible with the naked eye, rather distant (3-5 per mm.), of nearly uni¬ 
form width (x) y sinuate where they cross the springwood zone, less lustrous than the 
background and forming an inconspicuous fleck on the radial surface, visible with the 
naked eye and appearing punctate on the tangential surface, 2-8 (mostly 5-8) seriate 
and broadly lenticular in transverse section (t), homogeneous, the largest 100-120 ft 
wide, and 30 plus cells and 500 plus ft high; pits leading to vessels numerous to each 
parenchyma cell, orbicular to oval, with broad border and linear, nearly horizontal 
orifice, the long diameter 3-4 ft; reddish-brown gummy infiltration sparse, confined to 
occasional cells; crystals sparse. 

Summary . A wide-ringed, straight-grained, coarse and uneven-textured wood; 
featured anatomically by a belt of large springwood vessels and small, tracheid-like 
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essels which are commingled with parenchyma and form irregular, porous, often flame- 
shaped and oblique patches extending across the rays. 

Material . Gamble Specimen, No. 5803. 

Mechanical Properties. Wt. at 12 per cent, moisture content 36 lb. per c. ft. 
Gamble, quoting Skinner, gives P=596 or a transverse strength of 7,414 lb. per 
sq. in., which represents about half the strength of Burma teak. It is moderately 
hard and about equal to Cedrela Toona in this respect. 

Seasoning. Experiments were carried out at Changa Manga to air-season this 
timber ( Ind . For. Bee., ix, pt. i, 40); which show that the timber seasons 
exceptionally well, with no defects of particular significance. All methods tried, 
such as green conversion, seasoning in log, water-seasoning, and girdling, gave 
satisfactory results, though the latter actually yielded the soundest timber. 

Durability and Adaptability to Treatment. The timber is durable. 
L. B. Holland states that it appears to withstand white ant attack best of all 
Punjab timbers. It has never been antiseptically treated. 

Working Qualities. It is easy to saw and peel on a veneer lathe, though the 
fibre is a little liable to pick up under a plane. It takes a.high polish. 

Uses, Present and Prospective. Used extensively for toys, small boxes, 
and by the large Sailkote firms making sporting requisites, as slips for handles of 
tennis racquets. L. B. Holland states that it is particularly useful for small roofing 
material, due to its not being attacked by white ants. Gamble says that it was 
used at the Imperial Forest School for museum cases and other furniture, and 
behaved quite well. Logs were peeled on the veneer machine in the Economic 
Workshops at Dehra Dun, and yielded a most attractive veneer, which made up 
into strong ply-boards, taking a high polish, which were much admired. The tim¬ 
ber has never been put on the market in large quantities, but it is one that has 
a big future before it and every effort should be made to further its cultivation. 


Melia composita, Willd. 


Syn. Melia duhia, Hiem. 

References. Gamble, Man. Ind. Tirnb., 145; Gamble, FI. Mad., i. 176; Talbot, 
For. FI. Bom., i. 226; Imp. Inst. Technical Rep., 1903, p. 252; Kanehira, Anat. Char. 
Ind. Woods, 6; Troup, Silv. Ind. Trees, i. 186; Troup, Ind. Woods and Uses, 187; Watt, 
Com. Pro. Ind., 781; Boulger, Wood, 137; Howard, Timb. World, 156. 

Trade and Vernacular Names. Malabar Nim Wood . Vern. Ass. Khasia, 
Dinghurlong ; Bom. Mar. Nimbarra, lirnbarm , kuriajmt ; Kan. Karibevan, bevu, 
heb-bevu ; Guz. Kadu-kajar ; Mad. Tam. Mallay vembu. 

Habit and Distribution. A large deciduous tree, up to 4 ft. to 5 ft. girth, 
with a 30 ft. clear, cylindrical, straight bole. Found in the Khasia Hills and Cachar 
Hill Tracts of Assam; in North Kanara and the Konkan; according to Gamble, 
in the Northern Circars, Hills of Ganjam, Nallamalai Hills of Kurnool, and the 
Northern Ghats from South Kanara to Tinnevelly. Rodger does not mention it in 
his List of Trees, Shrubs, &c., in Burma, but states that it is similar to M. birmanica . 

Supplies. No reliable figures are available as to supplies. It is very common 
in the Lanting Reserve of the Namber Forests of the Cachar Hill Tract, which 
reserve is traversed by the Assam Bengal Railway. Two hundred tons per 
annum for some years maybe taken as a rough estimate of out-turn from these 
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forests. Talbot states that it is common in the Supa Ghat forests of Kanara. It is 
available in moderate quantities in the timber yards of Calicut and other West 
Coast ports. 

General Characteristics of the Wood. Sapwood greyish-white, usually 
with a yellowish cast; heartwood light pink to light red when first exposed, 
ageing to pale russet-brown, subject to grey stain; lustrous, with dry feel, without 
characteristic odour or taste, very light (sp. gr. approx. 0 33), straight-grained, 
coarse-and somewhat uneven-textured (less so than M. Azedarach, Linn.). 


Structure of the Wood: 

Growth rings distinct but not conspicuous, wide, delimited by a springwood zone 
consisting of pores which are more numerous but not much larger than those farther 
out in the ring (indistinctly ring-porous), 3-4 per inch. 

Vessels large to very small without gradual transition; large vessels plainly visible 
as orifices with the naked eye (x), more numerous but scarcely larger in the springwood 
and forming a porous zone 1-3 (mostly 1-2) vessels wide, those at the beginning and end 
of the seasonal ring frequently accompanied by small, tracheid-like vessels, those through 
the middle of the ring chiefly without these smaller units, for the most part solitary or 
in radial rows of 2, more rarely several contiguous in the tangential plane or nested, rathei 
widely spaced except in the springwood, 0-5 per mm. 2 (total number of vessels, large 
and small, 0-20 per mm. 2 ); segments of the larger vessels 95-485 p long, thin-walled, 
truncate or abruptly-tailed, the largest 270-285 p in diameter; small vessels main y 
confined to the early springwood and late summerwood, nested and usually accompanied 
by 1-several large vessels; segments of the small vessels 300-550 p long, thin-walled 
with spiral thickenings, oblique and abruptly or gradually tailed on one or both ends, 
15-100 p in diameter; perforations simple, nearly horizontal (large vessels) to oblique 
(small vessels); pits leading to contiguous vessels oval to orbicular, with broad border 
and linear-lenticular, nearly horizontal orifice, the long diameter 5-10 p, occasionally 
confluent; pits leading to ray parenchyma numerous to each cell, similar to the inter¬ 
vessel pits but smaller, the long diameter 3-5 p, not confluent; tyloses wanting; orange- 
brown or reddish-brown gummy deposits frequent, in parietal lumps or forming 
dissepiments in the larger vessels, frequently occluding the smaller vessels. 

Parenchyma paratracheal, paratracheal-zonate, and metatracheal, in cambiform 
rows along the grain ; (a) paratracheal parenchyma visible with a hand-lens (10 X— the 
pores appearing thick-walled), not sharply distinct from the fibrous tissue (x) at higher 
magnifications, in a 1-several-layered, sometimes interrupted sheath about the vessels 
and vessel groups, rarely extending tangentially in the extreme outer portion of the ring 
and uniting vessels as (6) paratracheal-zonate parenchyma; cells contiguous to the vessels 
peripherally flattened, with long diameter of 60-70p; (c) metatracheal parenchyma 
sparse or lacking, when present difficult to distinguish (x) from the fibrous tissue and 
restricted to the springwood porous zone, the cells usually tangentially flattened, with 
maximum diameter of 34r-38 p; orange- or reddish-brown gummy infiltration abundant; 

starch deposits not observed. , 

Fibres non-libriform but somewhat thicker-walled in the outer portion of the ring, 
rather coarse, in radial rows, occupying all the space between the wood rays and vessels 
in the outer portion of the ring, non-septate, attenuate, 235-1,420 p long, 34-38 pm 
diameter; walls thin (2-3 p); inter-fibre pits frequent on the radial walls, rounded, with 
distinct border and flattened orifice which extends to the boundary of the border. 

Rays scarcely distinct with the naked eye, rather distant (3-5 per mm.), of nearly 
uniform width, often deflected near the larger pores (x), less lustrous (reddish-brown) 
than the background and forming a fine conspicuous fleck on the radial surface, visible 


MIN/Sr^ 



(10 X) 


89. MELIA COMPOSITA. WILLI). 








Of INDIA 




Scale: one space ~ millimeter = 100 microns (p.) = %hi inch 


(110 x) 

Photomicrograph by H, P. Brown 


89. MELIA COMPOSITA, WILLI). 
















































































MELIACEAE 243 

^witli the naked eye as short close lines on the tangential surface, 1-5 (mostly 2-4) seriate, 
and tending to be linear in transverse section (£), heterogeneous to nearly homogeneous, 
the largest 50-60 /x wide and 35 plus cells and 650 plus /z high; pits leading to vessels 
numerous to each ray cell, orbicular to oval, the long diameter 3-5p, not confluent; 
orange- or reddish-brown gummy infiltration abundant, occluding the cells or in parietal 
layers; crystals absent; starch deposits not observed. 

Summary. Lighter in colour and weight, softer, more even-textured, and less 
figured than Melia Azedarach , Linn.; springwood vessels smaller, with little reduction 
in size in passing from spring to siimmerwood; parenchyma less abundant, restricted 
to the proximity of the vessels or rarely confluent between vessels in the early springwood. 
Material . Gamble Specimen, No. 6126; Hand Specimen, source unknown, No. 1338. 

Mechanical Properties. Weight at 12 per cent, moisture content 21 lb. per 
c. ft. Gamble quotes Prof. W. C. Unwin’s tests, made for the Imperial Institute on 
Ceylon specimens, and gives the following results: 


Shear, parallel 

Crushing parallel 

Transverse strength , 

Modulus 

to t/ie grain , in 

to the grain , in 

in lb. per sq. in. 

of 

lb. per sq . in. 

lb. per sq. in. 

total load. 

elasticity. 

478 

3,042 

5,712 

739,424 


Note. The figures in the second and third columns have been converted from 
tons into pounds, for uniformity sake. 

The timber is therefore not strong, nor is it elastic; it is, however, sufficiently 
strong for the purpose to which it is put. 

Seasoning. The timber seasons well if the logs are converted in a green state, 
though if left long in the log it is liable to develop end-splitting and discoloration. 
Like many other meliaceous timbers, it contracts very considerably across the 
grain while drying out. The best method of dealing with the timber is to convert 
the logs as soon after felling as possible and to open-stack the sawn material, 
preferably under cover, to avoid grey stain. 

Durability and Adaptability to Treatment. Not durable in exposed 
positions, moderately so under cover. The uses to which the timber is put do not 
generally permit of its antiseptic treatment. 

Working Qualities. Very easy to saw and work; not ornamental, though if 
cut on the quarter it presents a shiny surface, with a quite attractive silver grain. 

Uses, Present and Prospective. Used chiefly for packing cases, cigar boxes, 
and ceiling planks. Talbot states that it is used for musical instruments in Mungod 
and North Kanara. Used to a limited extent in Assam for tea boxes. It should make 
up into a strong ply-board. A very useful timber for the above purpose, and as it 
grows rapidly it might with advantage be cultivated in the vicinity of tea gardens 
and where tobacco is cultivated. 


DYSOXYLUM, Blume 

References. Brandis, Ind. Trees, 138; Hooker, Flora Br. Ind., i. 546; Beekman, 
Proef. Bosch., Java, Med. v. 54; Den Berger, Proef. Bosch., Java, Med. xiii, 70; Heyne, 
Nutt. Planten, 2 Druk, ii. 892; Moll, Mik. Holzee, ii. 136; Nordiinger, Querschnitte, Bd. 
in. 9; Bd. x. 61; Ridley, Flora Mai. Penin., i. 390; Ridley, Timb. Mai. Penin., i. 99; Bargagli- 
Petruoci, Sulla struttura dei legnami raccolti in Borneo dal Dott. O. Beccari, Malpighia, 
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xvii. 39; Lecomte, Bois Indo-Ch., 131: Foxw., Indo-Mal. Woods, 478; Schn., Com. 
Woods Phil., 135; Kanehira, Anat. Char. Form. Woods, 62; Baker, Hardwoods Austr. 
14,29,341. et al. ; Baker, Cab. Timb. Anstr., 34; Welch, Resinous Exudation of Rosewood, 
Jour, and Proe. Roy. Soc. N. S. Wales, lvi, 233-240; Boulger, Wood, 158, et al. ; 
Howard, Timb. World, 56; Stone, Timb. Commerce, 38-42; Engler u. Prantl, iii, No. 4. 
291. 

Size and General Distribution. Dysoxylum attains its best development 
in the moist or evergreen forests of the Indo-Malayan region and also extends into 
Australia, and consists of over 100 species of evergreen, mostly tolerant trees. 
At least 11 species occur in India, 17 are described by Ridley from the Malay 
Peninsula, fully 25 are found in the Philippines, and 3 species arc Australian. Two 
of the Indian species are worthy of recognition in this manual, producing timbers 
of the second grade. 

Timber Species. 1. Z>. binectar iferum, Hook. f.; 2. I), malabaricum, Bedd. 

General Features of the Wood. Sapwood white, pinkish- or yellowish- 
white to light greyish-brown or brown, distinct from the heartwood but the tran¬ 
sition usually not abrupt; heartwood varying from yellowish-white through shades 
of yellowish- or brownish-grey to light red or brownish-red; rather dull to lustrous, 
working to a fine, smooth surface, generally scented, the odours more or less 
fleeting and pleasing (resembling that of sandalwood in some species) to dis¬ 
agreeable (tumipwoo'd, D. Muelleri, Benth.),’ without characteristic scent, moder¬ 
ately heavy to heavy, moderately hard to hard, straight- or some what interlocked- 
grained or wavy-grained in the radial plane in some species, even and rather fine 
to fine-textured. Growth rings usually distinct but not conspicuous, delimited by 
darker zones of denser fibrous tissue or by terminal parenchyma, sometimes by 
both. Vessels small to medium-sized, nearly uniform in size or somewhat smaller 
in the outer portion of the ring, for the most part solitary and in radial rows 
of 2-several, frequently plugged at the articulations (perforations) by gummy 
deposits, quite evenly distributed; vessel segments truncate or more or less 
abruptly short-tailed on one or both ends; perforations simple, nearly horizontal 
to oblique, frequently plugged with gum; tyloses absent. Parenchyma various, 
sparingly paratracheal, paratracheal-zonate, forming ragged, wavy, concentric 
bands, terminal, and sparingly metatracheal; infiltration sparse to fairly abundant 
in the darker-hued species; crystals frequent. Fibres non-libriform to libriform 
in the outer portion of the ring, rather fine, frequently septate. Rays not distinct 
with the naked eye, of nearly uniform width (x), forming a fine, low, inconspicuous 
ray-fleck on the radial surface, heterogeneous to nearly homogeneous, the majority 
2-3 seriate; infiltration sparse to relatively abundant in the darker-hued species. 
Ripple marks absent or indistinct. 

Remarks. This genus produces a number of fine-textured, mostly straight- 
grained woods which work well under tools and are suitable for furniture and 
cabinet work where the use of a figured wood is not a primary consideration. 
The fragrant odour of some species undoubtedly wards off insect depredation and 
recommends the use of these woods for chests. Some species resemble satin wood, 
Cliloroxylon Swietenia , DC., and are put to similar uses [D. decandrum , Mem, of 
the Philippine Islands). D. Loureiri, Pierre, of Jndo-China, has the odour of 
sandalwood and is known locally as santal citrin; it is burned in the temples as 
incense wood, and mummifying properties are attributed to it. 
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MACROSCOPIC KEY TO COMMERCIAL SPECIES 

I. Paratracheal-zonate parenchyma abundant, in wavy ragged lines embrac- 
the pores; seasonal rings inconspicuous, faintly delimited by zones of 
denser fibrous tissue; heartwood reddish-grey to red or reddish-brown 

D. binectariferum 

1. Paratracheal-zonate parenchyma wanting or very sporadic; seasonal rings 
inconspicuous, delimited by narrow light zones of terminal parenchyma 
(and sometimes by denser fibrous tissue); heartwood light brownish-grey 
with a yellowish cast.. D. malabaricum 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 

1. Largest vessels less than 160/* in diameter; paratracheal-zonate paren¬ 
chyma abundant, in wavy, ragged lines embracing the vessels 

D. binectariferum 

1. Largest vessels more than 160/* in diameter; paratracheal-zonate paren¬ 
chyma wanting or sporadic; seasonal rings delimited by a narrow light 
line of terminal parenchyma. . D. malabaricum 


Dysoxylum binectariferum. Hook. f. 

Syn. D. macrocarpum, Bl. 

References. Gamble, Man. Ind. Timb., 147; Gamble, FI. Mad., i. 178; Talbot, 
For. FI. Bom., i. 231; Rodger, For. Pro. Burm., 13; Troup, Silv. Ind. Trees, i. 204; Troup’ 
Ind. Woods and Uses, 135; Nordlinger, Querschnitte, Bd. ix. 42. 

Vernacular Names. Ass. Borogotodhara, bandordema rangirata ; Beng. Las- 
suni; Lepcha. Katongzu ; Bom. Yerindi, devdaru ; Burm. Aukchinsa, Mad. Agil, 
karakil, karagil. 

Habit and Distribution. A large tree with a straight, cylindrical stem. 
Rodger states that in Upper Burma it grows to 6 ft. in girth, with a 30 ft. clean 
bole, while F. J. Colley reports that in Calicut the logs received are from 6 ft. 
to 9 ft. girth, and that most of the logs are fairly straight and cylindrical. The tree 
occurs in Assam, the Khasia Hills, Bengal, Chittagong, Upper Burma, the Konkan 
Ghats, southwards from Khandala to Coorg, the Anamalais and Tinnevelly. 
Gamble states that it is apparently absent from Travancore. 

Supplies. W. E. Hodge states that the supply of mature trees is limited 
in Bengal, but that there are fairly good supplies of smaller trees. Rodger estimates 
the out-turn from Upper Burma, where the tree is found in moist plains and lower 
hill forests, at 200 tons per annum. F. J. Colley (of Calicut) states that the supply 
is limited from Malabar. The tree is common in North Kanara in the Honavar 
Range and these forests could supply about 100 tons per annum on the coast. 
It is moderately common in Chittagong and Cachar, and about 100 tons would be 
available from the former and 200 tons per annum from the latter division. 

General Characteristics of the Wood. Sapwood pale brownish-grey, 
subject to sap-stain; heartwood reddish-grey to red, the darker grades ageing to 
reddish-brown, sometimes with a purplish cast, usually faintly striped along the 
grain with bands of denser fibrous tissue denoting seasonal rings; somewhat 
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lustrous, working to a smooth finish (feel), with faint cedary odour and acrid taste, 
moderately heavy (sp. gr. approx. 0*70), straight- or broadly interlocked-grained, 
even and rather fine-textured. 

Structure or the Wood : 

Growth rings distinct with the naked eye but not conspicuous, delimited by zones of 
darker, denser fibrous tissue in which the lines of paratracheal-zonate parenchyma are 
more widely spaced, 2-12 per inch. 

Vessels small, largest near the inner third of the ring but not appreciably reduced 
in size near the limits of the ring, the orifices not distinguishable with the naked eye, 
open or occluded with pale pinkish-red or greyish-white (reflected light) deposits, forming 
fine, pinkish-red vessel lines along the grain against the lighter background, for the most 
part in radial rows of 2-5 (mostly 2-3), rarely in clusters of 4, quite evenly distributed, 
5-30 per inch; vessel segments 350-785 ft long, rather thin-walled, truncate or abruptly 
short-tailed on one or both ends, the largest 135—145 ft in diameter; perforations simple, 
horizontal to somewhat oblique, frequently occluded with brownish-yellow (transmitted 
light) gummy deposits; pits leading to contiguous vessels numerous, narrowly elliptical, 
the long diameter 3-4 \i , with linear orifice and scarcely distinguishable border, frequently 
confluent forming horizontally aligned linear pits of varying length ; pits leading to ray 
parenchyma many to each parenchyma cell, oval to elliptical, with broad border and 
linear lenticular orifice, the long diameter 3-4 ft, not confluent; tyloses absent; brownish- 
yellow' deposits frequent, forming plugs occluding perforations or in irregular masses in 
the vessel segments. 

Parenchyma paratracbeal-zonate, para tracheal, and meta tracheal; (#) paratracheal- 
zonate parenchyma visible with the naked eye, forming pale brown, mostly continuous, 
wavy, ragged lines wdiich number 60-70 per inch radially in the springwood, and are 
100-150 /z wide and 4-7 (mostly 3-6) seriate, more distantly spaced and narrower in 
the summerwood; cells squarish to rectangular, not in cambiform rows, the long diameter 
30-40 ft and frequently aligned radially; (b) paratracheal parenchyma relatively sparse 
about those vessels not included in the bands of paratracheal-zonate parenchyma and 
sometimes entirely lacking, forming a 1-2 (mostly 1) seriate, frequently interrupted 
sheath; cells peripherally flattened, the long diameter 45-50 \t ; (c) metatracheal paren¬ 
chyma relatively sparse, scattered and then frequently contiguous to the wood rays, or 
occasionally zonate and forming short, 1—several seriate, tangential lines which cross the 
wood rays' but end blindly; long diameter of V parenchyma cells 30-35 /x; pale 
brownish-yellow gummy infiltration sparse in all parenchyma cells; crystals rare in 
the ‘c’ parenchyma. 

Fibres non-iibriform to libriform in the outer portion of the ring, fine, in bands 
alternating with, and mostly wider than, the bands of parenchyma,attenuate, frequently 
septate, 500-2,000 g long’, 30-3 5ft wide; walls 3-5/x in thickness; inter-fibre pits 
numerous, mostly confined to the radial walls, with rounded, punctate orifices and 
inconspicuous border. 

Rays not distinct with the naked eye, fine, close (8-12 per mm.), of nearly uniform 
width ( x), pale brown and of the same colour as the zonate parenchyma in the transverse 
section, of the same colour as the background and forming a fine, inconspicuous fleck 
on the radial surface, heterogeneous to nearly homogeneous, 1-4 (mostly 2) seriate, the 
largest about 50 ft wide, and 25 plus cells and 450 plus ft high; pits leading to vessels, 
many to each ray cell, oval to elliptical, with broad border and linear-lenticular orifice, 
the long diameter 3-4 g, not confluent; pale brownish-yellow gummy infiltration scanty ; 
crystals absent. 

Summary. A moderately heavy, non-ornamental timber, with straight or broadly 
interlocked grain and even, rather fine texture; featured anatomically by small 
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uniform pores, wavy ragged lines of paratracheahzonate parenchyma which alternate 
with broader bands of fibrous tissue, and narrow, uniform, non-storied rays. 

Material Gamble Specimens, Nos. 6209, 6276. 

Mechanical Properties. Wt. at 12 per cent, moisture content 45 lb. per c. ft. 
No tests have been carried out on this timber of recent years. Gamble, quoting 
Kyd gives P = 290. This figure is probably far too low, as the timber is 
moderately hard to hard and has an interlocked grain in straight bands, which 
would tend to increase its strength. Further tests to determine its strength 
properties are necessary. 

Seasoning. F. J. Colley is of opinion that the timber should be converted 
green and seasoned as soon as possible after felling to prevent deterioration, as it is 
liable to warp and split in seasoning. It is not a very refractory timber to season, 
the mode of splitting being to develop very fine and somewhat deep cracks; the 
number are, however, not numerous. The sapwood is very liable to stain. 

Durability and Adaptability to Treatment. The timber is durable and 
stands exposure out of doors in an extreme climate, such as that of Malabar. 
It is more or less immune from attack by white ants and borers. 

Working Qualities. It saws and machines well and works up to a smooth 
finish. Not ornamental, but a timber of good appearance. Gamble calls it rough, 
but specimens examined and watched during machining and finishing did not 
present that characteristic. It should, when possible, be quarter sawn to prevent 
cupping. 

Uses, Present and Prospective. Used locally in Madras for building con¬ 
struction as doors and windows, and in Burma for building, boxes, canoes, and 
turnery (A. Rodger). It was tested in Calcutta by the Small Industries Develop¬ 
ment Co., and passed as fairly satisfactory for match boxes and splints. It should 
be suitable for vats, tanks, and casks, being similar in structure to the timber of 
D . malabaricum , for which it is not infrequently substituted in the West Coast 
markets. It might be tried for cigar boxes and would probably make up into a 
strong and attractive ply-board. A good-class timber, deserving further attention. 

Dysoxylum malabaricum, Bedd. 

References. Gamble, Mah. Ind. Timb., 148; Gamble, FI. Mad., 178; Talbot, For. 
FI. Bom. D. glandulosum , 233; Ind. For. Rec., ix, v, 32; Kanehira, Anat. Notes Ind. 
Woods, 6; Troup, Silv. Ind. Trees, i. 204; Troup, Ind. Woods and Uses, 135. 

N.B.—There appears, according to Talbot, to be some doubt as to whether the tree 
found in N. Kanara is the same as that found farther south, known as D . malabaricum. 
As far as the utilization of the timber is concerned, we propose for the present to group 
them together. See remark under ‘ Summary’. 

Trade and Vernacular, Names. White Cedar. Vern. Bom. Kan. Bili - 
devdari , bili-budlige; Mad. Mai. Vella agil, agil. 

Habit and Distribution. A very large tree, with a straight, cylindrical stem, 
which in Coorg has an average of 5 ft. to 6 ft. girth and a 30 ft. clean bole, but trees 
are often found of much larger dimensions. Talbot, describing D. glandulosum , 
says that trees were formerly found in the Yellapore forests of East Kanara 
containing 350 c. ft. of timber. The tree is found in Kanara and probably the 
Konkan (Talbot), in Malabar, Coorg, Mysore, to the Anamalais and Travaneore 
(Gamble). 
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Supplies. Moderate supplies are available from North Kanara and especially 
from the 4 Kans’ near Yellapore. Perhaps 100 tons could be supplied annually. 
C. E. Simmons procured figures, based on rough enumerations made in the Chennat 
Nair Reserve, 6 miles from Ovalakkot in Madras, which showed the crop to 
contain 1-95 per cent, of this species, which means a yield of 7,800 c. ft. per annum 
per coupe. In Coorg, enumerations show that the crop consists of 5 per cent, of 
this species or a yield of about 30,000 c. ft. per annum. C. E. C. Cox reports the 
tree to be common in the Tel’lichery Chat forests of the N. Malabar Division, but 
gives no figures of out-turn. The tree has been cut out to a considerable extent 
in the past, due to the great demand for it for making oil casks. 

General Description of the Wood. Sapwood pale yellowish*white; heart- 
wood light brownish-grey with a yellowish cast, turning darker on exposure, 
usually faintly striped along the grain with zones of darker tissue denoting lines 
of terminal parenchyma (growth rings); lustrous, working to a fine smooth surface 
(feel), sw T eet scented, without characteristic taste, moderately heavy to heavy 
(sp. gr., Gamble No. 5800, 0-64; 5849, 0*81; 5956, 0-74; 6028, 0-63; 6122, 0-66), 
straight- or narrowly interlocked-grained, even- and rather fine-textured. 

STRUCTURE OF THE WOOD: 

Growth rings distinct with the naked eye, delimited by lighter, straight or somewhat 
wavy lines of terminal parenchyma which show* as inconspicuous pale brown streaks 
along the grain, 12-35 per inch; the growth rings are probably not annual increments. 

Vessels small to medium-sized, appearing white punctate (x) with the naked eye (x), 
somewhat smaller in the summerwood in the wider rings, not appreciably reduced in 
size in the narrow rings, those at the end of the ring embedded in the terminal paren¬ 
chyma, open or occluded with greyish-white deposits, forming fine, inconspicuous, nearly 
straight vessel lines along the grain which have greyish-white dissepiments at the 
articulations indicating plugged perforations, for the most part solitary and in radial 
rows of 2-4 (mostly 2-3), occasionally several nested, quite evenly distributed, 6-27 per 
mm. 2 ; vessel segments 250-970 /x long, medium thick-walled, truncate and abruptly or 
attenuate-tailed on one or both ends, the largest 170-200/x in diameter; perforations 
simple, nearly horizontal, to somewhat oblique, for the most part occluded with plugs 
of pale yellow or brownish-yellow gum (transmitted light); pits leading to contiguous 
vessels numerous, orbicular to oval, the long diameter 3-6/x, with broad border and linear- 
lenticular orifice, seldom confluent; pits leading to ray parenchyma many to each 
parenchyma cell, orbicular to oval, with broad border and rounded, dot-like orifice, 
3-4 n in diameter, not confluent; tyloses absent; pale yellow or brownish-yellow deposits 
frequent, forming plugs stopping the perforations, rarely partially or wholly occluding 
the vessel segments. 

Parenchyma terminal, paratraeheal, and metatracheal; (a) terminal parenchyma 
visible with the naked eye, forming continuous, sharply delimited, light greyish-brown, 
usually somewhat wavy and ragged lines (x) which appear as inconspicuous pale brown 
streaks along the grain ( r , t) ; lines 3-12 (mostly 4-8) seriate, variable in width (100-300jx); 
cells squarish to rounded polygonal or rectangular in shape and then frequently radially 
aligned, the maximum long diameter 50-70 /x; (b) paratraeheal parenchyma not evident 
at low magnifications, forming a 1-3 (mostly 1) seriate, interrupted sheath about the 
vessels or vessel groups in the ring proper, grading into the ‘a’ parenchyma where 
the vessels are embedded in the terminal parenchyma, the cells peripherally flattened, 
with maximum long diameter of 50-65 /x; (c) metatracheal parenchyma sparse, the cells 
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solitary or rarely several contiguous, frequently coterminous to the wood rays, the maxi¬ 
mum diameter 30-42 /x; pale yellow, gummy deposits scanty, present in some cells; 
crystals present in all types of parenchyma; starch deposits frequent. 

fibres non-libriform to libriform in the outer portion of the ring, fine, forming 
extensive tracts between the vessels and rays, attenuate, frequently septate, 460-2,300 y 
long, 25—30 y in diameter; walls 3—5 y in thickness; inter-fibre pits abundant, confined 
to the radial walls, elliptical, with slit-like, oblique orifice and narrow border. 

Bays not distinct with the naked eye, 5-8 per mm., of nearly uniform width {x), light 
greyish-brown and of the same colour as the terminal parenchyma in the cross-section, 
of the same colour as the background and forming a fine inconspicuous fleck on the radial 
surface, heterogeneous to nearly homogeneous, 1-3 (mostly 2) seriate, the largest 30-50 /x 
wide and 20 plus cells and 30 plus y high; pits leadingto vessels, many to each parenchyma 
cell, orbicular to oval, with broad border and rounded, dot-like orifice, 3-4 y in diameter, 
not confluent; pale yellow gummy infiltration scanty; crystals absent; starch deposits 
occasional. 

Summary. Gamble Specimens, Nos. 5840,5956, and 6028, were examined at high mag¬ 
nification and presented certain anatomical differences worthy of mention. Nos. 5956 and 
6028 approached sufficiently close to be well within the range of intra-species variation; 
No. 6028 was the coarser-textured, with wider pores and higher and wider rays; there is 
some question whether No. 5849 is really />. malabaricum, Bedd., as the wood is much 
finer-texture: i than that of the two other numbers, with abundant paratracheal-zonate 
parenchyma. 

Lack of unanimity of opinion as to the colour of this timber also occurs. Gamble 
described the wood as light red, while in the present description it is given as light 
brownish-grey with a yellowish cast (see Gamble Specimens, Nos. 5956 and 6028). 

From the above, it is patent that this genus is worthy of further study by systomatists 
as possibly two or more distinct species have been confused and listed as Z). malabaricum. 

Material. Gamble Specimens, Nos. 5800, 5849, 5956, 6028, 6122. 

Mechanical Properties. Wt. at 12 per cent, moisture content 47 lb. per c. ft. 
■The timber was tested by James with the following results: 


Transverse strength , in lb. per sq. in. 


Breaking 

Modulus of 

Crushing strength 

elasticity or 

parallel to the grainy 

strength . 

Young's modulus. 

in lb. per sq. in. 

11,985 

1,791,000 

6,563 


It is therefore a strong timber, with a modulus of elasticity about equal to teak. 
As regards its transverse strength and power to withstand compression parallel 
to the grain, it is 20 per cent, and 19 per cent, below that of Burma teak. 

Seasoning. Air-seasoning experiments were carried out by the Forest Research 
Institute in Coorg, the results of which are recorded in Ind. For. Bee., ix, pt. 
v, 32, under the name Dysoxylum glandulosum. It was found that wide 
boards, especially those including the core of large logs, split badly during 
seasoning, but that the narrower boards and scantlings gave good results. The 
wood is certainly liable to split along original defects in the timber; warping, cup¬ 
ping and twisting were negligible, nor was there any insect attack or stain, except 
marked blue-stain in sapwood. Girdling gave the best results. C. V. Sweet further 
states that there was little real difference in the various methods tried, and is of 
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opinion that prompt green conversion should be the most effective method of 
minimizing the staining in the sapwood, and recommends this method of dealing 
with the timber. 

Durability and Adaptability to Treatment. The wood is very durable 
and is little liable to white ant attack. Timber cut for experimental purposes in 
Coorg in 1917 and 1918 was perfectly sound in all respects in 1925; under what 
conditions the timber was placed was not known, but presumably in the open. 

Working Qualities. The w r ood saws and works very well and cuts beautifully, 
finishing to a shiny smooth surface on the lathe. 

Uses, Present and Prospective. The timber is primarily used for making oil 
casks on the West Coast, in connexion with the coco-nut industry. It is also used 
in the construction of vats and tanks (F. J. Colley). It is used locally for construc¬ 
tion work, as doors, windows, planking, ceiling and floor boards. It is also em¬ 
ployed for panels, furniture, foot boards, bottoms and roofs in carriage construction 
in Madras; for brake-blocks on the head-gear pulleys in the Kolar Gold lields; 
occasionally for tea and rubber boxes; in small quantities by the M. & S. M. 
Railway Company as panelling in upper-class railway carriages. A very high- 
class timber, of which the supply is not equal to the demand, and owing to its 
being one of the best, if not the best, cask wood, it fetches very high prices. 
Were it possible to find sufficient supplies to create an export market to Europe, 
there can be little doubt that it could be disposed of in large quantities. Every¬ 
thing indicates the advisability of extending the cultivation of this tree, wherever 
it will grow. 

AMOORA, Roxb. 

References. Brandis, Ind. Trees, 141; Hooker, Flora Br. Ind., i. 559; Heyne, 
Nutt, Planten, 2 Druk, ii. 896; Moll, Mik. Holzes, ii. 168; Ridley, Flora Mai. Penin., i. 
398; Nordlinger, Querschnitte, Bd. x. 44; Schn., Com. Woods Phil., 133; Couffinhal, 
For. Cochin-Ch., Tab. A, xiv; Foxw., Indo-Mal. Woods, 477; Baker, Hardwoods Austr., 
69; Rock, Ornam. Trees Hawaii, 125; Engler u. Prantl, iii, No. 4, 297. 

Size and General Distribution. Amoora includes about 25 species of 
medium-sized or large evergreen trees with opposite or alternate, imparipinnate 
leaves, polygamous flowers, and capsular fruit. With the exception of a sole 
Australian species, the genus is restricted to the Indo-Malayan region. 

Timber Species, 1 . A. Rohitulea, Wight et Am.; 2. A. Wattichii, King. 

General Features of the Wood. Sapwood pinkish-white to light red; 
heartwood uniform light red to dark wine-red or reddish-brown, rarely paler, dull 
or somewhat lustrous, without characteristic odour or taste, light to very heavy, 
fairly soft to very hard, even and mostly straight-grained, medium to coarse- 
textured. Growth rings faint, usually delimited by darker, denser fibrous tissue. 

, Vessels medium-sized to large, the largest near the middle of the ring, open or 
occluded with reddish-brown gum or rarely with granular white deposits, for the 
most part in radial rows of 2-3, rather unevenly distributed and smallest and least 
numerous in the outer portion of the ring; vessel segments thin-walled, truncate 
or tailed; perforations simple, horizontal to oblique, frequently plugged with 
gum; tyloses absent. Parenchyma paratracheal and in some species paratracheal- 
zonate and sparsely metatracheal, occasionally in broad, infrequent, tangential 
bands which apparently are of traumatic origin; reddish-brown gummy deposits 




frequent. Fibres nondibriform, rather fine, in radial rows, frequently septate, 
often with reddish-brown gummy deposits. Rays not visible with the naked eye, 
fine, close, relatively inconspicuous on the radial surface, unstoried, 1-several 
seriate, relatively low ( t ), heterogeneous, with copious reddish-brown gummy 
infiltration, rarely crystalliferous. 

Remarks. Rather dull timbers of uniform colour and little or no figure, and 
hence not suitable for purposes requiring a highly ornamental wood. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Pores plainly visible with the naked eye, connected by wavy concentric 
lines of paratracheal-zonate parenchyma . . . A. Rohituka 

L Pores scarcely visible with the naked eye, not connected by bands of 
parenchyma; parenchyma restricted to the immediate vicinity of the pores 

A. Wallichii 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Vessels 2-14 per mm. 2 , the largest 240-260 ju in diameter; paratracheal- 
zonate parenchyma abundant, forming ragged wavy concentric lines 
connecting the vessels; rays mostly 1-2 seriate (£), the largest 30-34 p wide 

A. Rohituka 

1. Vessels 2-30 per mm. 2 , the largest 200-220 p in diameter; paratracheal- 
zonate parenchyma absent or very sparse; rays mostly 2-3 seriate (t), the 
largest 60-68 p wide. A. Wallichii 

Amoora Rohituka, Wight et Am. 

References. Gamble, Man. Ind. Tirnb., 160; Gamble, FI. Mad., 181; Talbot, For. 
FI. Bom,, i. 238; Rodger, For. Pr. Bur., 13; Troup, Silv. Ind, Trees, i. 205; Bedd., FI. 
Sylv., t. 132; Troup, Ind. Woods and Uses, 75; Lewkowitseh, ii. 126. 

Trade and Vernacular Names. Amoora. Vern. Ass. Lota amara, amor a, 
amari , galingasing; Beng. Tikla-raj , jutraj, pitlaraj; Nep. Bandriphal ; Bunn. 
Thitni , chaya~kaya ; South Tenasserim, Tagat-net ; C.P. Kol. Sikru; Mad. Mai. 
Chemmaram ; U.P. Hind. Harinharra , liarinkhana ; Oudh, Sohaga ; Sans. Rohituka. 

Habit and Distribution. A large tree, with a girth of 5 ft. to 6 ft. in favour¬ 
able localities. In the Chittagong Hill Tracts it is found up to 6 ft. in girth and with 
a straight, cylindrical bole as long as 50 ft., but more commonly of 30 ft. in length. 
Along the foothills of the Himalaya the size is generally less, the girth being from 
4 ft. to 5 ft. with a 12 to 15 ft. clean stem. Rodger states that in Burma it is 
a branchy tree with a sturdy bole. Parkinson states that in the Andamans the 
tree grows to 50 to 60 ft. high, with a heavy crown. Found along the Sub- 
Himalayan tract from Gonda eastwards to the Bengal Duars; in Assam, Chitta¬ 
gong, Upper and Lower Burma, South Andamans and Narcondam; N. Kanara 
southwards, in all districts of the Western Ghats to Tinnevelly. 

Supplies. Troup states that it is a very widely distributed tree but seldom 
very abundant in the Sub-Himalayan tract. F. Trafford writes that the quantity 
available from Assam is not known, but that it is probably sufficient to be extracted 
in commercial quantities, while the Chittagong Hill Tracts could supply 200-300 
tons per annum. Rodger estimates the supply annually available from Burma 
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at 300 tons. Both Gamble and Talbot state that the tree is very common in the 
Anamalais ; and considerable supplies could no doubt be obtained from those 
forests. 

General Characteristics of the Wood. Sapwood light red; heartwood red 
when first exposed, ageing to deep reddish-brown; dull to somewhat lustrous, 
without characteristic odour or taste, light to moderately heavy (sp. gr., Gamble, 
Specimens, Nos. 5890, 0*56; 5902, 0-54; 5970, 0-65), even, straight- or somewhat 
interlocked-grained, coarse-textured (relatively large vessels). 

Structure of the Wood : 

Growth rings inconspicuous, delimited by darker bands of denser fibrous tissue, at 
times somewhat undulate, 6-8 per inch. 

Vessels small to large, the orifices of the larger plainly visible with the naked eye, 
forming broad, conspicuous, mostly straight vessel lines along the grain which are darker 
than the background and contain deposits of dark reddish-brown gum, open for the most 
part, solitary and in radial rows of 2-5 (mostly 2-4), rarely several contiguous in the 
tangential plane or forming small nests, quite evenly distributed but less numerous and 
smaller in the outer portion of the ring, 2—14 per mm. 2 ; vessel segments 300-835 long, 
thin-walled, truncate and abruptly or attenuate-tailed on one or both ends, the largest 
(240-260 jjl in diameter) near the centre of the ring; perforations simple, nearly hori¬ 
zontal to somewhat oblique, frequently plugged with gum; pits leading to contiguous 
vessels numerous, aligned in nearly horizontal rows, elliptical, with narrow border and 
linear orifice, the long diameter 5-7 /x, frequently confluent and forming linear, nearly 
horizontal parallel pits without evident border; pits leading to parenchyma numerous 
to each parenchyma cell, but hot contiguous, oval, with broad border and lenticular 
orifice, never confluent, the maximum long diameter 6-7 /x; tyloses absent; deposits of 
reddish-brown gum frequent, plugging perforations, occluding vessel segments, or in 
parietal masses; white granular deposits occasional. 

Parenchyma abundant, paratracheal, paratracheal-zonate, and metatracheai, in 
cambiform rows of 2-7 cells; (a) paratracheal parenchyma forming an interrupted, 1-3 
(mostly 1) seriate sheath about the vessels, the cells contiguous to the vessels peripherally 
flattened, with long diameter of 45-50/x; ( b ) paratracheal-zonate parenchyma con¬ 
spicuous with a hand-lens, in ragged, irregular, strongly sinuate, 1-5 (mostly 2-3) radially 
seriate, concentric lines connecting vessels and extending for indefinite distances across 
the rays; lines 40-60 per inch; cells squarish to rectangular and then radially or tangen¬ 
tially aligned, the long diameter 33-43 /x; ( c) metatracheai parenchyma sparse, scattered, 
or in short, broken, 1-4 (mostly 1-3) radially seriate, obliquely tangential row’s which 
are comparable to the rows of paratracheal-zonate parenchyma, but do not emanate 
from vessels ; cell dimensions of V parenchyma similar to those of the paratracheal- 
zonate parenchyma; reddish-brown gummy deposits frequent in all parenchyma cells; 
crystals absent; starch grains not observed. 

Fibres non-libriform, rather fine, in radial rows, in extensive tracts which occupy 
approximately five times as much space between vessels and rays as the paratracheal- 
zonate parenchyma, septate, somewhat thicker-walled. and tangentially flattened in the 
outer portion of the ring, 4.00-1,780 /x long, 24-28 /x wide; w^alls 2-4 g. thick; inter-fibre 
pits sparse, minute, confined to the radial walls, with small court and slit-like, nearly 
vertical orifice; reddish-brow r n gummy deposits frequent, often forming plugs which 
include the cross-partitions of the fibre. 

Rays not visible with the naked eye, very fine, very close (11 to 18 per mm.), 
of the same colour as the background and hence inconspicuous on the radial surface, 
1-3 (mostly 1-2) seriate, heterogeneous, the largest 30-34 /x wide, and 15 plus cells arid 
450 plus /x high; pits leading to vessels numerous to each parenchyma cell but not 
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contiguous, oval, with broad border and lenticular orifice, never confluent, the maximum 
long diameter 6-7 p ; reddish-brown gummy deposits abundant; crystals not observed. 

Summary. A nearly straight-grained, relatively coarse-textured wood, of a uniform 
reddish-brown colour; comparable to ‘poon’ (Calophyllum species) in colour, but lacks 
the lustre and pronounced roe figure of that timber. 

Material. Gamble Specimen, No. 5902. 

Mechanical Properties. Wt. at 12 per cent, moisture content 35 lb. per c. ft. 
(Moulmein, Burma); no figures of strength are available; the wood is moderately 
hard and about equal in strength to Chukrasia tabular is, which is about 15 per 
cent, below that of teak in transverse strength. 

Seasoning. In Chittagong the tree is either girdled or the logs are kept in 
water and converted as required, which amounts to green conversion; the sawn 
material is then vertically stacked to dry out. At Dehra Dun it was found to be 
easy to season the timber; even the broad specimen planks showed little sign of 
splitting. It, like other similar Indian meliaceous timbers, probably contracts 
across the grain considerably while seasoning. 

Durability and Adaptability to Treatment. The Divisional Forest Officer, 
Chittagong Hill Tracts, states that the timber is durable and little liable to insect 
attack. It may be classed as durable under cover or when in contact with water, 
but not very durable in exposed positions. No doubt the life of the timber could 
be considerably prolonged, even by surface treatment, and its structure leads one 
to believe that it would absorb antiseptics readily. 

Working Qualities. The timber saws and works well both by hand and on 
machines: it also turns easily and smoothly on a lathe, talcing a good finish and 
high polish. 

Uses, Present and Prospective. Used in. Chittagong for dugouts, canoes, 
knees of boats, as also for roof structure and frames of walls of houses. Rodger 
suggests its use for cigar boxes. It should make up into excellent three-ply boards, 
and might with advantage be tested in the experimental veneer lathe at Dehra 
Dun. A good-class plank wood, but not of very ornamental appearance. It is a 
timber that should command a ready market in large commercial centres, and 
is w r orth cultivating. 

Amoora Wallichii, King 
Syn. Amoora spectabilis , Miq. 

References. Gamble, Man. Ind. Timb., 151; Parkinson, For. FI. Andam., 123; 
King, Jour. As. Soc. Beng., lxiv (1895), No. 2, 56; Troup, Ind. Woods and Uses, 75. 

Trade and Vernacular Names. Amari. Vern. Ass. Amari , galin-g libor; 
Hindi, Lalchini . 

Habit and Distribution. A large tree with a straight and fairly cylindrical 
bole, of 6 ft. to 8 ft. girth and 18 ft. to 20 ft. length, in Assam. In the Andamans 
it grows from 60 to 90 ft. in height and 6 to 12 ft. in girth, with spreading branches. 
Found in the eastern moist zone, in Sikkim, Assam, and in the moist evergreen 
hills of the Middle and South Andamans and Rutland Island. It occurs in Burma, 
but is unimportant. 

Supplies. Parkinson states that it is frequently found in the Andamans in damp 
places and in moist evergreen hill forests; how much could be supplied annually 
is not known, but, were notice given, small consignments would probably be 
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available. Trafford says that it is fairly common in Assam and that probably 
25,000 c. ft. would be annually available. The Bengal Divisions of Kurseong, 
Kalimpong and the Chittagong Hill Tracts can supply annually 300 c. ft., 
15,000 c. ft., and 6,450 c. ft. respectively, in 30 ft. to 40 ft. logs, about 4 ft. 
6 in. in girth. 

General, Characteristics of the Wood. Sapwood light red; heartwood red 
when first exposed, ageing to reddish-brown; dull to somewhat lustrous; without 
characteristic odour or taste ; light (sp. gr. approx. 0-52), fairly soft, even- and 
very straight-grained, medium-textured. 

Structure of the Wood : 

Growth rings inconspicuous, delimited by darker bands of denser fibrous tissue, 
8-13 per inch. 

Vessels small to medium-sized, the orifices scarcely visible with the naked eye, 
forming conspicuous, nearly straight vessel lines along the grain which are darker than 
the background and often contain plugs of reddish-brown gum at the articulations, or 
very rarely with white deposits in the segments, open for the most part, solitary and in 
radial, mostly uniseriate rows of 2-6 (mostly 2), rarely paired in the tangential plane, 
rather unevenly distributed and less numerous and of smallest size in the outer portion 
of the ring, 2-30 per mm. 3 ; vessel segments 280-835 y long, thin-walled, truncate, and 
abruptly or gradually tailed on one or both ends, the largest (200-220 /x in diameter) 
near the centre of the ring; perforations simple, nearly horizontal to somewhat oblique, 
frequently plugged with gum; pits leading to contiguous vessels numerous, elliptical, 
with broad border and linear-lenticular orifice, the long diameter 5-7 /x, occasionally 
confluent forming linear pits; pits leading to parenchyma numerous to each parenchyma 
cell but not contiguous, orbicular to oval, with broad border and lenticular orifice, never 
confluent, the maximum long diameter 4-5 /z ; tyloses absent; deposits of reddish-brown 
gum frequent, for the most part as plugs occluding the perforations; white granular 
deposits occasional. 

Parenchyma paratracheal, metatracheal, and rarely in broad tangential bands 
which may be of traumatic origin, in cambiform rows ; (a) paratracheal parenchyma not 
distinct with a hand-lens, restricted, forming a 1-several (mostly 1) seriate sheath about 
the vessels, the cells contiguous to the vessels peripherally flattened, with maximum long 
diameter of 45-53 /i; occasionally the paratracheal parenchyma becomes paratracheal- 
zonate under the stress of unusual conditions (possibly traumatic), with inter-vessel 
concentric bands 1-4 (mostly 1-3) cells wide; (b) metatracheal parenchyma very sparse, 
diffused, in outlying patches of 1- several cells, with maximum long diameter of 27- 34 /x: 
(c) broad tangential bands of parenchyma infrequent and probably of traumatic origin, 
often twenty or more cells wide, the cells squarish or rectangular and then aligned either 
radially or tangentially, the long diameter 20-34 /z; reddish-brown gummy deposits 
frequent in all parenchyma cells; crystals not observed. 

Fibres non-libriform, rather fine, in radial rows, forming extensive tracts between 
the vessels and rays, septate, somewhat thicker-walled and tangentially flattened in the 
outer portion of the ring, 400-1,820 /z long, 34-38 /z wide; walls 2-4 /x thick; inter-fibre 
pits sparse, minute, confined to the radial walls, with small court and slit-like, nearly 
vertical orifice; reddish-browm gummy deposits occasionally occluding fibre locules (of 
septate fibres), in transverse section simulating metatracheal diffused parenchyma. 

Bays not visible with the naked eye, very fine, very close (7-13 per mm.), 
somewhat darker than the background and forming a relatively inconspicuous fleck on 
the radial surface, 1-4 (mostly 2-3) seriate, heterogeneous, the largest 60-68 fi wide, 
and 15 plus cells and 450 plus /jl high; pits leading to vessels numerous to each paren- 
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;ma cell, but not contiguous, orbicular to oval, with broad border and lenticular 
^odfiee, never confluent, the maximum long diameter 4-5 /x; reddish-brown gummy 
deposits frequent, occluding many of the ray cells; crystals not observed. 

Summary. Very straight-grained; lighter in weight, and finer-textured than A. Rohi- 
tuJca , Wight et Arn., with lower organic content and hence probably less durable. 

Material. Gamble Specimen, No. 6061; Hand Specimen, source unknown, No. 1121. 

Mechanical Properties. Wt. at 12 per cent, moisture content 33 lb. per c. ft. 
No strength figures are available; it is moderately hard to hard, more so than 
A. Rohituka. 

Seasoning. The timber seasons well and does not split even if cut to large 
dimensions; whether it expands and contracts with varying humidity, like many 
other meliaceous timbers, is not known, but probably it does not do so. The logs 
should be converted green and the sawn material open-stacked under cover, to 
get the best results. 

Durability and Adaptability to Treatment. F. Trafford reports that it is 
fairly durable and not much attacked by insects and fungi. 

Working Qualities. The timber is easy to saw and work and finishes to 
a fine smooth surface, taking a good polish. Cut on the quarter, it presents a not 
very noticeable silver grain. A large specimen museum plank worked up beautifully 
and was distinctly ornamental, while timber obtained from Bengal, cut from 
smaller material, was lighter red in colour and not so attractive. 

Uses, Present and Prospective. The timber is used in considerable 
quantities by the Assam Bengal Railway for carriage-building. It is also used for 
construction, and is well thought of locally and gaining in popularity (F. Trafford). 
It is also used for boat building, dugouts, canoes, and oars. A fine timber, suitable 
for furniture, such as table tops and better-class work. It should yield an orna¬ 
mental plyboard, and as such might with advantage be introduced on the 
Calcutta market. F. Trafford is of opinion that it is one of the best hardwoods 
in Assam, but not as well known as it should be. A species worth cultivating. 

CARAPA, Aubl. 

Syn. Xylocarpus, Koen 

References. Brandis, Ind. Trees, 140; Hooker, Flora Br. Ind., i. 566; Ridley, 
Flora Mai. Penin., i. 414; Foxw., Timb. Br. N. Bor., 36; Nordlinger, Querschnitte, Bd. x. 
46; Bargagli*Petrucci, Sulla struttura dei legnami raccolti in Borneo dal Dott. O. 
Beccara, Malpighia, xvii. 37 ; Unwin,‘W. Afr. For. and Forestry, 35, 49, 72, 85,102, et al. ; 
Boulger, Woods, 105, 164; Howard, Timb. World, 47, 67; Stone, Timb. Com., 38; 
Record, Timb. Trop. Amer., 356; Stone, Timb. Br. Guiana, 14; Lewkowitsch, ii. 502 
et al ; Engler u. Prantl, iii, No. 4, 277; Pfeiffer, Houtsoorten Suriname, Deel i. 335. 

Size and General Distribution. Carapa includes 10-12 species of ever¬ 
green, moisture-loving trees which are mainly littoral and attain their best 
development in tidal forests and mangrove swamps. The centre of distribution 
is apparently in west tropical Africa, but the genus is far flung, reaching 
equatorial S. America and extending eastward through the Orient to the Fiji and 
Philippine Islands. The two Indian species herein described (see references, 
Carapa and Xylocarpus) are widely distributed throughout the East. C . guianen- 
sis , Aubl., a large tree of the equatorial hardwood forests of South America 
and the Gold Coast of Africa, is best known to the trade and is sold under 
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such trade names as andiroba (Brazil), crabwood (British Guiana), and Demerara 
or Brazilian mahogany (United States). 

Timber Species. I. C. molucceims , Lamk. ; 2. (7. obovata, Blume. 

General Features of the Wood. Sapwood brownish-white; heartwood red 
to wine-red, purplish-red, or reddish-brown; dull to somewhat lustrous, moderately 
heavy to heavy, moderately hard to hard, even and usually straight- or rarely 
somewhat interlocked-graincd, fine to rather coarse-textured. Growth rings usually 
distinct (with a hand-lens), delimited by fine lines of terminal parenchyma. Vessels 
small to medium-sized, mainly solitary or in radial rows of 2-3, open or occluded 
with reddish-brown gummy deposits or sometimes with chalky deposits, quite 
evenly distributed and not appreciably reduced in size near the margin of the 
ring; vessel segments short, mostly truncate, sometimes storied with the cambi- 
form parenchyma and wood rays; perforations simple, nearly horizontal; tyloses 
wanting. Parenchyma in eambiform rows, in a terminal band, scantily para- 
tracheal, and metatracheal, sometimes storied with the vessel segments and wood 
rays, with copious reddish-brown infiltration, sparingly crystalliferous. Fibres 
rather fine to coarse, in extensive tracts, thick-walled, sometimes with reddish- 
brown infiltration. Rays not visible with the naked eye (x), fine, generally darker 
than the background on the radial surface, frequently of two height classes and 
the smaller ones storied with the vessel segments and eambiform parenchyma, 
heterogeneous, the large cells usually crystalliferous ; reddish-brown organic infil¬ 
tration copious. Ripple marks absent, or present and then traceable to storied 
vessel segments, eambiform parenchyma, and wood rays (in part). Traumatic 
lysigenous gum canals sometimes present. 

Remarks. Timbers which are obviously the result of equable growing 
conditions on tidal plains and in mangrove swamps, with inconspicuous rings and 
nearly uniform, evenly distributed pores. The colour is mostly even, or darker 
streaks may be present. The infiltration content is usually high, bespeaking 
durability. The colour, workability, and polishing qualities recommend these 
timbers for furniture and cabinet work. 

MACROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Heartwood red to deep wine-red or purplish-red; rays of the same colour as 
the background and not conspicuous on the radial surface; ripple marks not 
visible with the naked eye ...... • C. rnohiccensis 

1. Heartwood light red, ageing to dull brick-red or reddish-brown; rays darker 
than the background, conspicuous on the radial surface; ripple marks con¬ 
spicuous w T ith the naked eye . . . . . . C, obovata 

MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Maximum diameter of vessels 130-140 /x; paratracheal parenchyma scanty, 
forming a 1-2 seriate sheath about the vessels; maximum diameter of fibres 
38-46 n ; small rays not conspicuously storied . . . A. moluccensis 

1. Maximum diameter of vessels 100-115 paratracheal parenchyma very 
scanty, forming an interrupted uniseriate sheath about the vessels; 
maximum diameter of fibres 25-30 n ; small rays conspicuously storied . 

A. obovata 
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Carapa moluccensis, Lam. 

References. Gamble, Man. Ind.Timb., 153 ; Rodger, For. Pro. Rurm., 13; Parkin¬ 
son, For. FI. Andam., 118; Troup, Silv. Ind. Trees, i. 186; Troup, Ind. Woods and Uses, 
101; Heyne, Nutt. Planten, 2 Druk, ii. 888; Moll, Mik. Holzes, ii. 204; Foxw., Com. 
Woods Mai. Penin., 113; Ridley, Timb. Mai. Benin., i. 100; Matthews, Mangrove Swamps 
Br. N. Bor., 6; Brown, Min. Pro. Phil. For., i. 38; ii. 118; Brown, Phil. Mangrove 
Swamps, 32 et al. ; Schn., Com. Woods Phil., 138; Foxw., Indo-Mal. Woods, 482; 
Boulger, Wood, 154; Howard, Timb. World, 47; Lewkowitsch, ii. 502. 

Trade and Vernacular Names. PussurWood. Vern. Beng. Poshur , 
pussur, dhundul ; Burin. Kyana, kyathnan, pinle-on . 

Habit and Distribution. In Burma it is found as a fairly large tree, up to 
6 ft. in girth, but usually 5 ft. and under, with a 20 ft. cylindrical and fairly straight 
stem, especially the trees of smaller girth (W. A. Robertson). In the Andamans it 
is a smaller tree, 30 ft. in height and up to 3 ft. in girth. Parker states that this 
species very closely resembles C. obovata , and that the one called by Brandis 
C. moluccensis has a straight trunk, whereas C. obovata is crooked stemmed. 
Found in coastal forests of Burma, Bengal and the Andamans. 

Supplies. W. A. Robertson estimates that probably 500 tons are annually avail¬ 
able for export, over and above the local demand, which is considerable. There 
is a good local demand near Tavoy and Mergui for posts, but at Heinze Bay, where 
very considerable quantities are available, there is no local demand. Very fine 
logs are usually available in the market at Victoria Point. The yield from the 
Bengal coastal forests is not known, though the timber is exploited, as in 1910-20 
6,300 c. ft. were extracted. It is not common in the Andamans. 

General Characteristics of the Wood. Sapwood narrow, brownish-white ; 
heartwood red to deep wine-red or purplish-red, often with darker bands or 
greenish streaks; dull, with greasy-smooth feel, without characteristic odour or 
taste, moderately heavy to heavy (sp. gr. approx. 0-77), straight- or somewhat 
interlocked-grained, fine- and even-textured. 

Structure of the Wood : 

Growth rings inconspicuous owing to the dark colour of the wood, delimited by 
terminal bands of parenchyma of the same colour as, but less dense than the fibrous 
tissue, 14-18 per inch. 

Vessels small, not distinct with the naked eye, forming fine, inconspicuous vessel 
lines along the grain which contain deposits of reddish-brown gum or rarely chalky 
deposits, open for the most part, solitary and in radial rows of 2-4 (mostly 2), rarely 
paired in the tangential plane or in nests of several, rather evenly distributed and not 
appreciably reduced in size near the end of the ring, 5-21 per mm. 2 ; vessel segments 
200-470 ft long, rather thick-walled, truncate or abruptly or gradually tailed on one or 
both ends, obscurely storied with the rows of cambiform parenchyma and low (t) wood 
rays, the largest 130-140 /i in diameter; perforations simple, nearly horizontal to oblique; 
pits leading to contiguous vessels numerous, minute, orbicular to oval, with evident 
border and linear-lenticular orifice, the long diameter 3-4 ft, frequently confluent forming 
linear, nearly horizontal, parallel pits without evident border; pits leading to parenchyma 
numerous to each parenchyma cell, linear-elliptical, with narrow border and linear 
orifice, the long diameter 3-6 ft, sometimes confluent ; tyloses absent; deposits of reddish- 
brown gum frequent, occluding segments or in parietal lumps. 

Parenchyma terminal, paratracheal and metatracheal, in cambiform rows which 
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are inconspicuously storied with the vessel segments and low ( t ) rays; (a) terminal paren¬ 
chyma distinct with a hand-lens (10X), forming even, radially 1-8 (mostly 3-5) seriate, 
concentric lines w r hich are of the same colour as the fibrous tissue but more porous; cells 
squarish to rectangular and tangentially aligned, the maximum long diameter 27-33 ft ; 
(b) paratraeheal parenchyma scant} 7 , not visible with a hand-lens, forming a 1-2 (mostly 
1) seriate, interrupted sheath about the vessels or vessel groups; cells contiguous to the 
vessels peripherally flattened, the maximum long diameter 38-43 \x ; ( c ) metatracheal 
parenchyma diffused or rarely 2-several cells contiguous, frequently coterminous to the 
wood rays; maximum diameter of cells 33-43 /z; copious reddish-brown gummy deposits 
present in all types of parenchyma; crystals present in the metatracheal parenchyma. 

Fibres non-libriform, rather coarse, in radial rows, forming extensi ve tracts between 
the vessels and rays, frequently septate, very variable in length (310-1,490 /x), 38 46 /x 
in diameter; walls 3-6 p in thickness; inter-fibre pits rather numerous, mostly confined 
to the radial walls, nearly simple by reduction, with slit-like oblique orifices; reddish- 
brown gummy deposits not infrequent. 

Rays not visible with the naked eye, fine (x), rather close (5-10 per mm.), of the same 
colour as the background and hence inconspicuous on the radial surface, 60-65 /x wide, 
1-4 (mostly 3) seriate, heterogeneous, of two sorts (t), the lower mostly storied with the 
vessel segments and rows of cam biform parenchyma; (a) high rays (0 20-30 cells and 
500-800 fx high, extending through two or three stories; (b) small rays for the most part 
10-15 cells (t) and 300-425 \x high, storied, less frequently 2-8 cells high and then not 
obviously storied; reddish-brown organic infiltration copious, occluding the ray cells, 
forming globules, or in a parietal layer; crystals frequent in the large cells (hetero¬ 
geneous rays). 

Ripple marks present, inconspicuous (not visible with a hand-lens), traceable to 
storied vessel segments, cambiform parenchyma, and wood rays, 75-85 per inch. 

Summary. A heavy, ornamental, wine-red or purplish-red wood, with copious 
organic infiltration. Comparable to Carapa obovata , Blume, but heavier and darker in 
colour. The high infiltration content probably is responsible for the durability and 
seasoning qualities of this timber. 

Material Gamble Specimen, No. 6269; Hand Specimen, source unknown, No. /98. 

Mechanical Properties. Wt. at 12 per cent, moisture content 49 lb. per 
c . ft. No mechanical tests have been carried out on this timber for 100 years, 
when Captain Baker tested pieces 6 ft. x .l| in. x2 in., from which he found 
P ss 526 ; this may be too low a figure, as the timber has the reputation of being 
strong. In any case, further tests are necessary. 

Seasoning, The timber seasons well and green conversion is suggested. A small 
consignment tested at the Forest Research Institute, Dehra Dun, indicates that it 
is a suitable timber to kiln-season. W. A, Robertson is of opinion that girdling 
would be impracticable, as it grows in mangrove forests. He also states that the 
green streak found in much of the timber is apparently natural and that this 
point requires study dining seasoning. 

Durability and Adaptability to Treatment. Durable and little attacked 
by insects and by fungus; it also lasts well in both fresh and sea water. It has 
never been antiseptieally treated, and probably does not require treatment. 

Working Qualities. It is easy to saw and comes off the saw well (W. A. 
Robertson). It works well, both by hand and on machines, and can be brought 

up to a fine finish, taking a good polish. 

Uses, Present and Prospective. Much in demand in Burma for house- 
planking; it is the principal furniture wood of Tavoy and Mergui. Besides the 
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above uses, Rodger states that it is used in Burma for boats, building, tool handles 
and wheel spokes. A high-class timber, distinctly ornamental, and very suitable 
for mouldings, frames, chairs cabinet work and table tops. As supplies are 
available for export from Tenasserim, every effort should be made to bring it to 
notice on the larger markets. 


Garapa obovata, Blume 


References. Gamble, Man. Lid. Timb., 153; Parkinson, For. FI. Andam., 118 ; 
Talbot, For. FI. Bom., 245; Troup, Silv. Lid. Tree3, i. 187 ; Heyne, Nutt. Planten, 2 Druk, 
ii. 887; Moll, Mik. Hoizes, ii. 199; Foxw., Com. Woods Alai. Penin., 113; Matthews, 
Mangrove Swamps Br. N. Bor., Govt. Br. N. Bor., Dept. For., Bull. 3, 5; Brown, Min. 
Pro. Phil. For., i. 36; iii. 197; Brown, Phil. Mangrove Swamps, Bureau For., Phil., 
Bull. 17, 30 et al.; Foxw., Indo-Mal. Woods, 482; Schn., Com. Woods Phil., 138; 
Whitford, For. Phil., ii. 47. 

No reference is made by Gamble to this species in his Flora of Madras, 

Trade and Vernacular Names. The Puzzle Fruit Tree (Parkinson). 
V'ern. Beng. Sund. Karambola, dhundol ; Burm. Pinle-on. 

Habit and Distribution. A moderate-sized tree; stem often crooked and not 
cylindrical. In the Andamans it is found from 3 ft. to 6 ft. in girth, more often 
of the smaller dimension. The bole is short and the tree rarely attains more than 
40 ft. in height. Found in tidal forests of the Andamans, the Bay of Bengal, the 
Konkan, on the Kanara Coast and Burma. 

Supplies. Parkinson states that it is very common along the sea-shores and 
up creeks, especially in mangrove forests of the Andamans, and that 50 tons or 
more could be supplied annually. Not common in Burma, where C . moluccensis 
is more often found. Small supplies are available from the Sunderbuilds. 

General Characteristics of the Wood. Sapwood narrow, brownish-white; 
heartwood light red, ageing to dull brick-red or reddish-brown, occasionally with 
narrow, darker zones; somewhat lustrous, with smooth feel, without characteristic 
odour or taste, moderately heavy (sp. gr. approx. 0-77), straight- or somewhat 
interlocked-grained, fine- and even-textured. 

Structure of the Wood : 

Growth rings inconspicuous, delimited by terminal bands of light brown parenchyma. 
8-13 per inch. 

Vessels small, not distinct with the naked eye, forming line conspicuous vessel lines 
along the grain which contain deposits of reddish-brown gum or rarely chalky deposits, 
open for the most part, solitary and in radial rows of 2-3 (mostly 2), rarely several nested, 
quite evenly distributed and not appreciably reduced in size near the end of the ring' 
8-13 per mm. 2 ; vessel segments 250-525 g long, rather thick-walled, truncate and abruptly 
or attenuate-tailed on one or both ends, storied with the rows of cambiform parenchyma 
and low (t) wood rays, the largest 100-115 g in diameter; perforations simple, nearly 
horizontal to oblique; pits leading to contiguous vessels numerous, minute, orbicular to 
oval or angular through crowding, with evident border and linear-lenticular orifice, the 
long diameter 3-4 /a, sometimes laterally confluent forming linear pits without evident 
border; pits leading to parenchyma numerous to each parenchyma cell, crowded but not 
confluent, similar to the pits leading to the vessels but smaller; tyloses absent; deposits 
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of reddish-brown gum frequent, occluding vessel segments, forming plugs, or in parietal 
lumps. 

Parenchyma terminal, paratracheal, and metatracheal, in cambiform rows which 
are storied with the vessel segments and some of the rays; (a) terminal parenchyma 
distinct with a hand-lens (10 X), forming narrow, even, 1-5 (mostly 3-4) seriate, concen¬ 
tric, pale brown or greyish-brown (whitish infiltration) lines ; cells squarish to rectangular 
and tangentially aligned, the maximum long diameter 20-27 y; (b) paratracheal paren¬ 
chyma very scanty, not visible with a hand-lens, forming a uniseriate, interrupted sheath 
about the vessel groups; cells peripherally flattened, the maximum long diameter 25-35 y; 
(c) metatracheal parenchyma very sparse, diffused or rarely 2-several cells contiguous, 
frequently coterminous to the wood rays; maximum diameter of cells 20-27 y ; copious 
reddish-brown gummy deposits present in all types of parenchyma; crystals occasional 
in the ‘a’ and ‘b’ types. 

Fibres non-libriform, rather fine, in radial rows, forming extensive tracts between 
the vessels and wood rays, frequently septate, very variable in length (280-1,085 y) hut 
comparatively short, 25-30 y in diameter; walls 3—5 y in thickness; inter-fibre pits 
rather numerous, mostly confined to the radial walls, nearly simple by reduction, with 
slit-like oblique orifice; reddish-brown deposits rarely present. 

Bays not visible with the naked eye, fine, close (7-13 per mm.), darker than the back¬ 
ground (reddish-brown) and forming a handsome, fine fleck on the radial surface, 68-64 y 
wide, 1-4 (mostly 2-3) seriate, heterogeneous, of two sorts ( t ), the lower mostly stoned 
with the vessel segments and cambiform parenchyma; (a) liigh rays (t) 20-30 cells and 
500-750 y high, extending through two or three stories; (b) low rays for the most part 
10-15 cells high (t) and 300-400 y high, storied, less frequently 1-2 seriate and 2-8 cells 
high and then not obviously storied; pits leading to vessels numerous to each paren¬ 
chyma cell, crowded, orbicular to oval or angular through crowding, with evident border 
arid linear-lenticular orifice, the long diameter 2-3 y, never confluent; reddish-brown 
organic infiltration copious, occluding the ray cells, forming globules, or in a parietal 
layer; crystals frequent in the large ray cells, marginal and interspersed in the body of 
the ray. 

Ripple marks present, visible with the naked eye, traceable to storied vessel seg¬ 
ments, cambiform parenchyma, and wood rays, 75-85 per inch. 

Summary. Lighter in colour and weight than Carapa moluccensis , Lam.; infiltration 
less copious and the wood probably less durable on that account; ripple marks evident 
with the naked eye. 

Material . Gamble Specimens, Nos. 6154, 6192. 

Mechanical Properties. Wt. at 12 per cent, moisture content 43 lb. per c. ft. 
No strength figures are available; it is a hard and strong wood, but somewhat 
coarse in texture. 

Seasoning. Specimens examined at Dehra Dun, and received from Burma, 
showed distinct signs of developing heartshake. It is also said to w r arp, but on 
this point there is no first-hand information. Judging from the structure of the 
timber, prompt green conversion is indicated. 

Durability and Adaptability to Treatment. No information is available 

on this subject. 

Working Qualities. The timber is rather difficult to saw 7 and works to a some¬ 
what rough surface, due no doubt to the irregularly interlocked fibre. It can only 
with difficulty be brought to a good finish. 

Uses, Present and Prospective. It is said to he used in considerable 
quantities in Bengal and Burma for boats, posts, wheels and handles, but it is 
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ot improbable that the records refer to the timber of C. moluccensis. Parkinson 
states that it is hardly ever used in the Andamans. It might be suitable for con¬ 
structional purposes were sufficient supplies available. 

SOYMIDA, Adr. Juss. 

References. Hooker, Flora Br. Ind., i. 567; Engler u. Prantl, iii, No. 4, 272. 

Size and General Distribution. Large trees with alternate, paripinnate, 
nearly evergreen leaves consisting of 3—6 pairs of opposite, entire margined 
leaflets. The genus consists of but 3-4 species, one indigenous to India, the others 
natives of East Africa. 

Timber Species. S. febrifuga, Adr. Juss. 

General Features of the Wood. See under ‘species’. 

Remarks. See under ‘species’. 

Soymida febrifuga, Adr. Juss. 

REFERENCES. Gamble, Man. Ind. Timb., 155 ; Gamble, FI. Mad., i. 185; Talbot, For. 
FI. Bom., 245; Haines, For. FI. Chota Nagpur, 256; Witt, For. FI. Berar Circle, Serial 
No. 58; Haines, List of Trees, S.C., C.P., Serial No. 101; Ind. For. Ree., ix, v, 43; 
Brandis, Ind. Trees, 144; Kanehira, Anat. Notes Ind. Woods, 6; Pearson, Econ. Guide 
For. Econ. Pro. Ind., 97,138; Troup, Silv. Ind. Trees, i. 187; Troup, Ind. Woods and 
Uses, 245; Foxw., Indo-Mal. Woods, 480; Boulger, Wood, 209; Howard, Timb. World, 
126. 

Trade and Vernacular Names. Soymida or Indian Red Wood. Vern. 
Beng. Rohina ; Berar, Rohan, rohini, pohora ; B. and 0. Sant. Ruhen; Uriya, 
Sohan, suam; Bom. Mar. P alar a ; Guz. Rohm-, Bhil. Rent, rohuni ; C.P. Rohan, 
ragat, rohin ; Gondi, Soimi ; Mad. Tel. Sumi ; Tam. Shem ; Kan. Sombi. 

Habit and Distribution. A moderate-sized tree, with a straight sturdy bole, 
sometimes attaining considerable dimensions, up to 8 ft. and 10 ft. in girth. 
The stem, however, is rarely over 12 ft. to 14 ft. in length to the first branch, and 
often less. Found in the dry forests of the Indian Peninsula, from the Mirzapur 
Hills on the east and Merwara on the west, through Chota Nagpur, the Central 
Provinces, Khandesh, Gujarat, Belgaum, Dharwar, and eastwards to the 
Northern Circars, from Ganjam to the Godavari; it is also found in Mysore and 
the hills of Chingleput. 

Supplies. To give any definite figure of out-turn from any locality would be 
extremely difficult, as the trees are often scattered, though quite common It can 
be said that most forest divisions, where it is plentiful, could supply anything from 
20 to 100 tons or more annually, were due notice given. Haines states that it 
occurs commonly in Gangpur and Manbhum and frequently in Hazaribagh and 
Palamau Divisions of Chota Nagpur, and is common, except in Sal areas, in the 
Southern Circle of the Central Provinces. It is common all over the Berar Circle 
(Witt). Very common in the Panch Mahals, and especially in the three western 
ranges. Common on the Satpura Hills in Khandesh, and in the Circars. From 
what has been said above it will be evident that, due to its being a common 
tree in many parts of the Peninsula, the total amount available is very con¬ 
siderable. 

General Characteristics of the Wood. Sapwood small, whitish ; heart- 
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wood dark blood-red to rich reddish-brown, frequently with lighter streaks, subject 
to knots; dull, with an oily feel, without characteristic odour or taste, very heavy 
(sp. gr. approx. 1*19), irregular and twisted- but not interlocked-grained, coarse- 
textured. 

Structure of the Wood : 

Growth rings not distinct with the naked eye but visible with a hand-lens (10 x), 
delimited by faint narrow lines of terminal parenchyma, very variable in width, 4-40 per 
inch; the rings are evidently not annual as, they are frequently very close together. 

Vessels small to medium-sized, scarcely visible with the naked eye, plugged with 
brown gum or rarely with chalky deposits, forming narrow, nearly black, glistening 
vessel lines along the grain, solitary, paired in the radial plane, or in radial rows of 3-6, 
the units of which vary in size, more rarely nested, unevenly distributed and most 
numerous in the early portion of the ring (the extensive fibrous tracts in the outer part 
of the ring frequently with few vessels), 0-46 per mm. 2 ; vessel segments short (265- 
375 a), medium thin-walled, truncate, the largest 200-215 /z in diameter; perforations 
simple, horizontal or nearly so; pits leading to contiguous vessels numerous, minute, 
orbicular or angular through crowding, with broad border and linear, nearly horizontal 
orifice, the long diameter 3-4 /z, frequently confluent; pits leading to ray parenchyma, 
many to each cell, oval to elliptical, w r ith evident border and narrow, linear, nearly 
horizontal orifice, the long diameter 3-5 /z; not confluent; tyloses absent; deposits of 
brown gum very abundant, occluding most of the vessel segments. 

Parenchyma abundant, terminal, paratracheal, and metatracheal, in cambiform 
rows along the grain; (a) terminal parenchyma scarcely distinct with the naked eye but 
plainly visible with a hand-lens (10 X), forming narrow, ragged, radially 1-7 (mostly 
3-5) seriate, concentric, brown lines which vary in number from 4-40 per inch and 
undoubtedly do not indicate annual increments; ceils mostly flattened tangentially, 
rounded, occasionally crystalliferous, with maximum diameter of 23-30 fx ; (6) para¬ 
tracheal parenchyma confined to the immediate vicinity of the pores, forming a l-several 
seriate, sometimes interrupted sheath; cells contiguous to the vessels peripherally 
flattened, with maximum long diameter of 45-57 /z; (c) metatracheal parenchyma 
diffused, scattered or several cells contiguous, frequently coterminous to the rays, 
occasionally crystalliferous, with maximum long diameter of 23-40 fi ; copious brown 
gummy deposits occluding all types of parenchyma, the crystals when present embedded 
in this matrix. 

Fibres libriform to occasionally non-libriform, rather fine, rounded in cross-section 
(a;), not in distinct radial row r s, forming broad tracts between the vessels and rays which 
become more extensive in area in the outer portion of the ring, frequently septate, very 
variable in length (335-1,420 ja), 24-28/a in diameter; walls thick (3-9/a); inter-fibre 
pits simple by reduction, with slit-like oblique orifices; brown gummy infiltration 
abundant, occluding many fibre lumina. 

Ray8 not distinct with the naked eye (owing to lack of contrast in colour) but plainly 
visible with a hand-lens, 3-7 per mm., of the same colour as the background and hence 
not conspicuous on the radial surface, heterogeneous, of two sizes without transition 
forms; (a) large rays numerous, 5-10 (mostly 6-8) seriate, attaining a width of 140-160 /z 
and a height of 40 plus cells and 1,300 plus jx ; ( b ) small rays sparse, 1-2 seriate, attaining 
a height of 8 plus cells and 200 plus fx ; pits leading to vessels, many to each ray cell, oval 
to elliptical, with evident border and narrow, linear orifice; brown gummy infiltration 
copious, occluding the ray cells; white deposits occasional; crystals rare, embedded 
in gum. 

Summary . Distinctive among meliaceous woods; an extremely hard and very 
heavy dark blood-red or reddish-brown timber; should be durable on account of its high 
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Infiltration content; uneven - but not interlocked-grained, rather coarse-textured; orna¬ 
mental through its richness and depth of colour rather than because of its figure. 

Material. Gamble Specimen, No. 5751; Hand Specimen, source unknown, No. 1113. 

Mechanical Properties. Wt. at 12 per cent, moisture content 73 lb. per c. ft. 
It is a strong timber; Gamble, quoting Skinner, gives P = 1,024, and it is therefore 
of much stronger transverse strength than teak. It is classed as hard to very hard. 

Seasoning. A refractory timber to season. Air-seasoning experiments carried 
out in Sambalpur, South Chanda and Gan jam Divisions were finally inspected 
by C. V. Sweet, which showed that the timber is inclined to severe damage by 
surface cracking, splitting, and cupping, and also to attack of the sapwood by 
insects in unconverted logs and girdled trees (Ind. For. Rec., ix, pt. v, 43). 
Girdling gave excellent results in South Chanda, except for insect attack, but did 
no better than other methods in Sambalpur and Ganjam. The best general results 
were obtained by green conversion. The trees should be felled towards the end of 
the rains or the beginning of the cold weather, converted promptly, and the sawn 
material given ample protection against sun and dry winds. The timber was kiln- 
seasoned at the Forest Research Institute, Dehra Dun, with satisfactory results; 
slight surface-cracking developed locally, while the colour of the timber became 
distinctly darker and the general appearance improved. 

Durability and Adaptability to Treatment. The timber is durable, 
though liable to attack by borers, especially in the log; on the other hand, it is 
not very subject to white ant attack. Gamble, quoting Skinner, states that 
scantlings 3 ft. x lj in. x 1| in., put into the workshop of Fort Saint George in 
1803 and pulled down in 1859, stood 1,232 lb. without breaking. The timber has 
never been antiseptically treated, and from its structure it would probably be 
refractory to treatment, the fibre being dense and the pores scanty. 

Working Qualities. The timber saws with some difficulty, but can be worked 
by hand to a fine smooth finish, takes polish well which brings up the grain. Logs 
are liable to contain knots, though this is not always the case, as fine planks nearly 
free of this defect can by selection be obtained. The timber turns up into an 
extremely ornamental veneer, though we found it difficult to obtain large logs 
which had a sufficiently sound centre to hold the chucks; logs of not more than 
5 ft. or 6 ft. girth should be selected for rotary veneer cutting. 

Uses, Present and Prospective. The timber is used in construction as posts, 
rafters and beams, well-work, ploughshares, oil mills, carving, turnery and 
furniture. The charcoal is used for making gunpowder in Gangpur (Haines). 
The timber has not as yet been sufficiently appreciated for its ornamental 
characteristics. It would, for instance, make up into high-class chairs, with the 
appearance of mahogany; it could also be used for frames and stiles and 
for framing lighter coloured panelling. When cut into veneers it is extremely 
ornamental and could be used in cabinet work, for panelling first-class railway 
carriages, for partition work in offices, and similar purposes. It is a timber that 
requires further consideration and attention from the officers of the Economic 
Branch at Dehra Dun, who, in collaboration with the District Forest Officers in 
charge of localities where it is plentiful, might with advantage take steps to bring 
the timber to the notice of timber dealers, cabinet makers and railway workshop 
superintendents. 


204 


MELIACEAE 


CHUKRASIA, Adr. Juss. 

References. See under 'species’. 

Size and General Distribution. This genus consists of but a single species, 
C. tabularis , Adr. Juss., an important timber tree with alternate, paripinnate, 
nearly evergreen leaves. The original range is somewhat in doubt but it is known 
to have been endemic to India and southern China. The tree is now widely 
distributed in the Orient, extending from the Western Peninsula (India) eastward 
through Ceylon, Burma, and the Malay Penisnula to Borneo, Cochin-China, and 
southern China. A well-marked variety, C. tabularis , var. velutina, Roemer, occurs 
in Burma and Cochin-China, and some authorities have accorded this specific rank. 

Timber Species. C. tabularis , Adr. Juss. 

General Features of the Wood. See under 'species’. 

Remarks. See under 'species’. 

Chukrasia tabularis, Adr. Juss. (Chickrassia) 

References. Gamble, Man. Ind. Tirnb., 156; Gamble, FI. Mad., i. 186; Talbot, For. 
FI. Bom., i. 248; Rodger, For. Pro. Burm., 14; Parkinson, For. FI. Andam., 119; Brandis, 
Ind, Trees, 144; Hooker, Flora Br. Ind., i. 568; Adr. Jussieu, Mem. Mus. Hist. Natur, 
(France), xix (1830), 251; Kanehira, Anat. Notes Ind. Woods, 5; Troup, Silv. Ind. Trees, 
i. 191; Troup, Ind. Woods and Uses, 112; Ridley, Flora Mai. Penin., i. 415; Lecomte, Bois 
Indo-Ch., 132; Foxw., Indo-Mal. Woods, 478; Boulger, Wood, 163; Howard, Timb. 
World, 63, 127; Engler u. Prantl., iii, No. 4, 273. 

Trade and Vernacular Names. Chickrassy. Vern. Ass/ Boga porna ; 
Beng. Chikrassi ; Bom. Mar. Lai devdari, pabba ; Burm. Yinma; S. Tenasserim, 
Kinthat-putgyi ; Mad. Tel. Madagari vembu ; Tam. Aglay , malei veppu, agal, 
eleutharay ; Kan. Dalmara ; Salem, Gantt melle ; Hyderabad, Main. 

Habit and Distribution. A tall long-stemmed tree, with a cylindrical 
straight bole and heavy crown. Size up to 6 ft. and more in girth and 30 ft. clean 
trunk. Common but scattered in Assam, Chittagong, Burma (and especially 
Tenasserim), the Andamans, the rain forests of N. Kanara and the Konkan hills 
of the Deccan, Horsley Konda in Cuddapah, Sandur hills of Bellary, hills of 
Mysore and Salem, the Western Ghats, through Mysore to Tinnevelly. 

Supplies. The species is common in many localities, but nearly everywhere 
it is scattered widely over the forests, and therefore to give even approximate 
figures of out-turn is extremely difficult. In any case the supplies from any one 
locality will never be large. Rodger states that it is fairly plentiful in Burma, 
and estimates that 500 tons at least would be forthcoming annually in squares 
30 ft. x 10 in. x 10 in. It is stated to be common in Chittagong, and probably at 
least 200 tons would be annually available. The out-turn from Bengal is relatively 
small, amounting annually to 300 c..ft. from the Kurseong, 1,000 c. ft. from the 
Kalimpong and 1,750 c. ft. from the Chittagong Hill Tracts. It was not found to 
be common in the Kasalong Reserves either side of the river, in the Chittagong 
Hill Tracts, but more common up the Borak River in Assam and in the Cachar Hill 
Tracts, from which localities considerable supplies are available. It is also a fairly 
common but a local tree in N. Assam. Talbot states that it is common in the 
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rain forests of X. Kanara and the Konkan. It is moderately common in Salem 
and the Sandur Hills in Bellary, but more so on the West Coast in Mysore, from 
which localities moderate supplies are available, say 50 to 100 tons annually. 
Not common in the Andamans. 

General Characteristics of the Wood. Sapwood pale yellowish- or 
brownish-white, grading into the heartwood; heartwood yellowish-red to red, 
ageing to yellowish- or reddish-brown; lustrous with a beautiful satiny sheen, 
without characteristic odour or taste, light to moderately heavy (sp. gr. approx. 
0-62), uneven-grained (the fibre irregularly interlocked, forming a ‘ choppy ’ roe 
figure, wavy in the radial plane, or running in different directions), even- and 
medium fine-textured. 

Structure of the Wood : 

Growth rings discernible with the naked eye but not conspicuous, delimited by 
narrow light lines of terminal parenchyma and sometimes by denser fibrous tissue in the 
outer (not terminal) portion of the ring, 2-3 per inch. This figure is undoubtedly high 
for the average run of this timber, 6-9 rings per inch probably closely approaching 
the mean. 

Vessels small to medium-sized, the largest near the inner third of the ring, the smallest 
in the outer part of the ring, and somewhat smaller in the early springwood, the orifices 
scarcely distinguishable with the naked eye, open or occluded with yellowish-white 
deposits, forming relatively inconspicuous broken (radial surface) or wavy (tangential 
surface) vessel lines along the grain, for the most part solitary or in radial rows of 2-3, 
occasionally several nested, quite evenly distributed, 5-25 per mm. 9 ; vessel segments 
175-500 n iong, medium thick-wallod, truncate or abruptly or attenuate-tailed on one or 
both ends, the largest 150-165 y in diameter; perforations simple, nearly horizontal to 
somewhat oblique, frequently plugged with pale yellowish-white granular deposits; pits 
leading to contiguous vessels numerous, narrowly elliptical, the long diameter 3-6 p, 
with narrow inconspicuous border and slit-like orifice, very frequently confluent forming 
linear, nearly horizontal pits; pits leading to ray parenchyma, many to each parenchyma 
cell, narrowly oval to elliptical, with evident border and linear-lenticular orifice, the long 
diameter 3-4 y, not confluent; tyloses absent ; pale yellowish-white granular deposits 
not infrequent. 

Parenchyma terminal, paratracheal, and metatraeheal; (a) terminal parenchyma 
visible with the naked eye, forming a well-defined, continuous, 2-5 (mostly 3-4) seriate, 
pale brown, narrow line; cells squarish to rectangular and then tangentially aligned, the 
maximum long diameter 26-30 /x; ( b ) paratracheal parenchyma very sparse, forming 
a uniseriate, interrupted sheath, frequently but 2-3 cells to a vessel in evidence, peri¬ 
pherally flattened, the long diameter 45-50 /x; (c) metatraeheal parenchyma extremely 
sparse, scattered, the maximum long diameter 28-32 y ; light yellowish-brown gummy 
deposits frequent in all parenchyma cells, occluding the cavities or in a parietal layer; 
crystals rare. 

Fibres non-libriform to libriform in the outer (not terminal) portion of the ring, 
fine, forming extensive tracts between the vessels and the rays in which the scanty 
diffuse parenchyma is embedded, much interlaced in the radial plane, attenuate, 
occasionally septate, very variable in length (310—1,650 y), 28—32 y in diameter; walls 
3-5 /x thick; inter-fibre pits confined to the radial walls for the most part, with evident 
border and oblique linear orifice. 

Rays not distinct with the naked oye, fine, close (5-8 per mm.), of nearly uniform 
width (x), pale greyish-brown and lighter than the fibrous tissue in the transverse section, 
light reddish-brown, darker than the background, and forming a fine ray-fleck on the 


268 MELIACEAE 

radial surface, obscurely storied, homogeneous or nearly so, 1-6 (mostly 3-4) seriate, the 
largest 60-65 y wide and low (12 plus cells and 280 plus y high); pits leading to vessels, 
many to each parenchyma cell, narrowly oval to elliptical, with evident border and linear- 
lenticular orifice, the long diameter 3-4 y ; light yellowish-brown gummy infiltration 
copious, occluding the cells or in parietal layers; crystals not observed. 

Ripple marks obscure, the rays exhibiting a tendency toward the storied condition. 

Summary. An even, rather fine-textured but irregular-grained wood, with a beautiful 
satiny lustre; capable of high polish and suitable for furniture; resembling in many 
respects ‘sapeii’ mahogany from tropical W. Africa, but with broader, less regular 
‘ ribbon stripe’ on the radial surface. 

Material. Gamble Specimen, No. 5842. 

Mechanical Properties. Wt. at 12 per cent, moisture content 40 lb. per c. ft. 
The timber is fairly strong and moderately hard, more so than the Cedrela timbers. 
Gamble, quoting Skinner, gives P = 614, and it is therefore little inferior to teak 
in transverse strength. 

Seasoning. The timber seasons well, even in large sections. The only 
fault found with it is that it develops very fine hair surface cracks, which are 
noticeable on the polished surface if the timber is not thoroughly seasoned before 
being worked up. The logs should be converted in a green state and the sawn 
stock carefully piled in open stacks, under cover. This timber, in marked contrast 
to many other meliaceous woods, does not tend to expand and contract across the 
grain with variations in humidity. 

Durability and Adaptability to Treatment. The timber is durable under 
cover, but not so in the open. It is also liable to white ant attack if care is not 
taken. Not the class of timber requiring treatment, due to the uses to which it 

is put. . 

Working Qualities. The wood saws and machines easily and is a nice wood 

to work with hand tools; it finishes to a good surface and takes a high and lasting 
polish. If cut on the tangential longitudinal section, the annual rings form broad, 
wavy, darker lines, while, when cut on or near the quarter, the fibre is often found in 
short wavy bands, giving the surface a satiny, pleasing appearance. It can be 
readily peeled on a rotary machine and makes up into ornamental ply-boards, a 
slicing veneer cutter should give even better results. 

Uses, Present and Prospective. The timber is used for construction as 
house posts, beams, scantlings, and planking, for good-class furniture, carving, 
dugouts and canoes (Chittagong). Troup states its use for coopers’ work in Madras, 
and elsewhere for carving. Sir William Marris, late Governor of Assam, informed 
us that Government House, Shillong, was panelled with Chukrasia veneer, and 
this was not only lasting well, but was very much, admired. The Allahabad Bank, 
Dehra Dun, is also panelled with this wood. An exceptionally fine solid panel is 
to be found in the Economic Wood Museum at Dehra Dun, of specially selected 
figured timber. The timber has the advantage over that of Cedrela Toona in that 
it is closer grained, is less liable to expand and contract, and is far more ornamental. 
An extremely pleasing timber, of the good furniture class, for which there should 
not be difficulty in finding a ready market. It is suggested that Burma, Bengal 
and Afesam should develop the market in Calcutta with seasoned planks 01 ply- 
wood. A tree well worth cultivating. 
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CEDRELA, Linn. 


References. Brandis, Ind. Trees, 145; Hooker, Flora Br. Ind., i. 568; Beekman, 
Proef. Bosch., Java, Med. v. 136, 138; Hen Berger, Proef. Bosch., Java, Med. vii. 34; 
Heyne, Nutt. Planten 2 Druk, ii. 883; Moll, Mik. Holzes, ii. 207; Ridley, Flora Mai. 
Penin., i. 415; Beauverie, Le Bois (1905), 210, 936; Piccioli, I caratteri anatomici per 
conoscere i principali iegnami adoperati in Italia (1906), 55; Schn., Com. Woods Phil., 
137; Kanehira, Iden. Imp. Jap. Woods, 12; Unwin, W. Afr. For. and Forestry, 22, 154, 
et al. ; Foxw., Indo-Mal. Woods, 481; Baker, Hardwoods Austr., 29 et al.\ Boulger, 
Wood, 160, 207, 315, et al ; Howard, Timb. World, 42, 48, 49, 53, et al ; Stone, Timb. 
Commerce, 35-38; Record, Timb. Trop. Amer., 340; Engler u. Prantl, iii, No. 4, 268; 
Pfeiffer, Houtsoorten Suriname, Heel i, 330. 

Size and General Distribution. Cedrela includes many important tropical 
or sub-tropical timber trees with pinnate leaves, paniculate bisexual flowers, and 
capsular fruit. Over 40 distinct species have been described which are widely 
distributed throughout the West Indies, all the countries of S. America with the 
exception of Chili, and tropical Asia and Australia. The 30 odd American 
species have flowers with a cylindrical disk and the wings of the seed are confined 
to the base, while in the 8-10 oriental forms the disk is short and the seeds are 
winged at the top or at both ends. Some systematists restrict Cedrela to the 
American forms and place the oriental species in the genus Toona . The best- 
known species are the American Spanish cedar, C . odorata, Linn:, the toon of India, 
C. Toona , Roxb., and the calantas of the Philippine Islands, C . (Toona) calanias , 
Merr. and Rolfe. 

Timber Species. 1. C. Toona , Roxb.; 2. C. serrata, Royle. 

General Features of the Wood. Sapwood pinkish to pale red, or greyish- 
white, rather sharply defined; heartwood varying from shades of pink to brick red 
or rich reddish-brown, sopietimes with a purplish cast, generally fairly uniform 
in a given specimen; dull to lustrous, frequently with dry feel, with a cedary scent 
which is more or less persistent, often with cedary acrid taste, very light to 
moderately heavy, soft to fairly hard, mostly straight-grained, rather fine and 
uniform to coarse and uneven-textured, sometimes woolly textured. Growth rings 
usually distinct, frequently wide, the wood ring-porous, or diffuse-porous and the 
zones then demarcated by distinct lines or narrow bands of parenchyma. Vessels 
small to very large, especially in the ring-porous species, solitary or in radial row s 
of 2-6 or more, or in small nests, open or occluded with reddish or reddish-brown 
gummy deposits, occasionally with chalky deposits, quite evenly distributed or 
larger and more numerous in the springwood in the ring-porous species; vessel 
segments generally short, truncate or abruptly or attenuate-tailed on one or both 
ends; perforations simple, nearly horizontal to oblique, frequently plugged with 
gum; tyloses absent or not abundant. Parenchyma paratracheal, metatracheal, 
and terminal in some species; (a) paratracheal parenchyma relatively sparse, 
inconspicuous, confined to the immediate vicinity of the pores; (b) metatracheal 
parenchyma scattered, most abundant in the ring-porous species on the outer face 
of the preceding ring; (c) terminal parenchyma present in the diffuse-porous 
species, the concentric bands very variable in width and spacing, sometimes 
crowded; parenchyma cells frequently with reddish or reddish-brown gummy 
infiltration, sometimes crystalliferous. Fibres non-libriform, generally rather 
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coarse, thin to rather thick-walled, in some species occluded with gummy deposits. 
Hays generally visible with the naked eye, fine, very distinct on the radial surface 
in some species, inconspicuous in others, low, usually lenticular in transverse 
seotion (t), heterogeneous to nearly homogeneous, the majority several seriate; 
crystals usually present; reddish or reddish-brown gummy infiltration abundant 
but usually not copious. Ripple marks absent. Lysigenous gum canals sometimes 
present. 

Remarks. Soft, fragrant, straight-grained tropical woods, easy to work and 
some species highly durable. Because of their odour, the species of Gedrela are 
usually known as ‘ cedars ’, although they are in no way closely related to the coni¬ 
ferous timbers listed under that term. The figure usually consists of dark striations 
or lines on a lighter background, but roe grain and burls occur. Extensively used 
throughout the tropics for carpentry, construction work of all kinds, furniture, 
and containers where the lightness, strength, straightness of grain, ease of work¬ 
ing and fragrance are assets (cigar boxes). 


MACROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Heartwood eameous to light red when first exposed, ageing to light russet- 
brown ; springwood sharply defined, several pores wide; transition from 
springwood to summerwood abrupt; springwood pores appearing as pin¬ 
pricks with the naked eye. .....< 0. serrata 

1. Heartwood light brick red when first exposed, ageing to a rich reddish- 
brown; springwood not sharply defined; transition from springwood to 
summerwood gradual; springwood pores inconspicuous with the naked eye 


G. Toona 


MICROSCOPIC KEY TO COMMERCIAL SPECIES 
1. Maximum tangential diameter of springwood vessels more than 350 ^; 
metatracheal parenchyma non-crystalliferous; maximum width of wood 
rays less than 100 p, . . • • • • • . G. serrata 

1. Maximum tangential diameter of springwood pores less than 350 n; 
metatracheal parenchyma crystalliferous; maximum width of wood rays 
more than 100 /j. ^ ■ Foma 


Cedrela Toona, Roxb. 

References. Gamble, Man. Ind. Timb., 157; Gamble, FI. Mad., 186; Parker, For. 
FI. Punj., 73; Talbot, For. FI. Bom., i. 248 ; Kanjilal, For. FI. U.P., 85; Rodger, For. Pro. 
Burn., 14; Witt, For. FI. Berar Circle, Serial No. 59; Witt, Desc. List Nor. & Berar 
Circles, C.P., Serial No. 100; Ind. For. Rec. vii, i, 10; For. Bull. No. 15 of 1913; 
L. V. Teesdale’s Note on Seasoning Burm. Timbs. 1924; Kanehira, Anat. Notes Ind. 
Woods, 5; Nordlinger, Querschnitte, Band iv. 47 ; Pearson, Com. Guide For. Econ. Pro. 
Ind., 37, 135; Troup. Silv. Ind. Trees, i. 194; Troup, Ind. Woods and Uses, 109; Watt, 
Com. Prod. Ind., 232; Unwin. W. Afr. For. and Forestry, 173; Foxw., Indo-Mal. Woods, 
481; Baker, Cab. Woods Austr., 39; Boulger, Wood, 157 et al. ; Howard, Timb. World, 
51 et al. ; Stone, Timb. Com., 37. 

Trade and Vernacular Names. Toon. Vern. Ass. Foma, henduri poma; 
Beng. Tuni, tun, lud ; Nep. Tuni, bobich ; Bom. Mar. Todu, maha-nim, tuni, huruk ; 
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- # 'Kan. Tundu, devdari ; Burm. Thitkado ; Sh. Mai-yum ; Kc. Lalsai ; C.P. Mahalim, 
mahalum, goria nim; Gondi, Kurpodol ; Kol. Katangai ; Uriya, Maha limbu ; Mad! 
Tam. Santhana vembu, thevatharam ; Mai. Mathagiri vembu ; Trav. Hills, Vedi vembu: 
Coorg, Noge, belandi ; Punj. Tun, drawi ; U.P. Hindi, Tun, tuni, lim, mahanim. 

Habit and Distribution. A large tree with a heavy crown. It often attains 
a girth of 10 ft. and over, more commonly anything from 5 ft. to 8 ft. in girth. 
In the open the tree does not form a long bole, generally from 12 ft. to 14 ft. in 
length. If drawn up by other trees it forms a tall, cylindrical, straight stem, 30 ft. 
to 40 ft. to the first branch. Troup states that A. K. Glasson measured a log in the 
Tista valley which contained 500 c. ft. of timber, which is exceptional. Found 
from Rawalpindi eastwards. In the Punjab Parker states that it is found wild only 
in the Kangra District; but eastwards it is found in the sub-Himalayan tracts 
and valleys up to 4,000 ft.; in Bengal, Assam, Chittagong, Burma, the valleys of 
Singhbum, the Santal Parganahs, Hazaribagh; also in Balaghat, Bilaspur, the 
higher plateaux of S. Mandla, and Hoshingabad Districts in the Central Provinces; 
Akrani in Khandesh, the rain and monsoon forests of the Konkan and N. Kanara, 
the Eastern Ghats in the valleys of Ganjara, hills of the Deccan, in Kurnool, 
Sandur and Mysore, and the Western Ghats of Madras, especially the Nilgiris and 
Anamalais. It is much cultivated as an avenue and ornamental tree. 

Supplies. Generally speaking, the tree is more common in northern India and 
Burma than in the south. Rodger estimates the annual yield from Burma at 
about 500 tons, in squares 40 ft. xl6 in. xl6 in. He reports that the timber 
has been extracted from the Moulmein forests, where it is found in considerable 
quantities, but that there is difficulty in extraction due to rapids in the rivers. 
The supplies available from the United Provinces are large, but they are chiefly 
drawn from outside forests, from trees growing in cultivated lands and from 
roadside trees. Similarly, both Bengal and Assam obtain large quantities of toon 
timber annually, partly from forest and partly from revenue lands. The Bengal 
Division of Kalimpong can supply some 40,000 c. ft. annually, in 40 ft. long and 
4 ft. 6 in. girth logs; the out-turn from Kurseong and Jalpaiguri is small. The 
Coorg forests can only supply small amounts, estimated at about 1,500 c. ft. per 
annum, while the West Coast forests of Bombay, Madras and Mysore could 
probably supply parcels of 50 to 100 tons from each of the large forest areas. 
Gamble states that it is especially common in evergreen forests of the Nilgir is 
and Anamalais. In most localities the supply is hardly equal to the demand, 
except perhaps in Tenasserim. 

General Characteristics op the Wood. Sapwood pinkish- or greyish-white, 
rather sharply defined; heartwood light brick red when first exposed, ageing to 
a rich reddish-brown, usually with darker streaks on the radial surface (traceable 
to the more porous springwood of the annual rings); somewhat lustrous, with dry 
feel, fragrant, with cedary scent, characteristic acrid taste, light (sp. gr. approx. 
0-57), straight-grained, moderately close and somewhat uneven- (ring-porous) 
textured. 

Structure of the Wood : 

Growth rings distinct but not conspicuous, delimited by a zone of more open spring- 
wood tissue, 2-3 per inch, the porous zones forming darker stripes on the radial surface. 

Vessels not appreciably larger in the inner portion (springwood) of the ring, but more 
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numerous forming a porous zone which appears as a dark stripe on the radial surface ; 
springwood vessels frequently in radial rows of 6 or more and then very variable in size, 
or irregularly nested, 20-30 per rora. 2 ; summerwood vessels mainly in rows of 2-3, 
8-15 per mm. 2 ; vessel segments short (190-485 p), rather thin-walled, truncate, 
abruptly or attenuate-tailed on one or both ends, the largest 260-280 u in diameter; 
perforations simple, nearly horizontal to oblique, sometimes plugged with gum; pits 
leading to contiguous vessels numerous, orbicular to elliptical, with broad border and 
linear lenticular orifices, the long diameter 3-7 /a, frequently confluent forming linear, 
nearly horizontal pits without evident border; pits leading to parenchyma numerous to 
each parenchyma cell, orbicular to elliptical, the long diameter 3-5 p, with narrow border 
and nearly horizontal, linear-lenticular orifice, rarely confluent; tyloses absent; deposits 
of reddish-brown gum frequent, forming plugs occluding the perforations and parietal; 
chalky deposits occasional. 

Parenchyma paratracheal and metatracheal, in cambiform rows; (a) paratracheal 
parenchyma relatively scanty, not visible without a hand-lens, forming a 1-several 
(mostly 1) seriate, frequently interrupted sheath about the vessels and vessel groups, 
grading gradually into diffused parenchyma and fibre tracheids in the springwood and 
hence not sharply delimited, more evident farther out in the ring, the long diameter 
70-80 /x; ( b) metatracheal parenchyma abundant, diffused or several cells contiguous, 
most frequent on the outer face of the preceding ring, the long diameter 50-60 /x; 
reddish-brown gummy infiltration common; crystals frequent in the ‘b’ parenchyma, 
in catenate rows along the grain. 

Fibres non-libriform, rather coarse, in radial rows whose alignment is distorted by 
the larger vessels, non-septate, 400-1,750p long, 34-38/x in diameter; walls 2-4/x in 
thickness, thinnest in the springwood; inter-fibre pits confined to the radial walls, 
minute, with narrow border and nearly vertical, linear orifice; reddish-brown gummy 
deposits usually present, often occluding the lumen. 

Rays visible with the naked eye, narrow, 4~8 per mm., of nearly the same colour as 
the background and relatively conspicuous on the radial surface, 1-7 (mostly 3-5) seriate, 
lenticular in transverse section (t), heterogeneous to nearly homogeneous, the largest 
120-135 /x wide and 20 plus cells and 500 plus /x high; pits leading to vessels numerous 
to each parenchyma cell, orbicular to elliptical, the long diameter 3-5 /x, with narrow 
border and nearly horizontal linear-lenticular orifice, rarely confluent; small reddish- 
brown, globular, gummy deposits frequent; crystals occasional, solitary in the ray cells. 

Own canals occasionally present, lysigenous, tangentially elongated, flattened, with 
reddish-brown gummy deposits. 

Summary. Darker in colour than Cedrela s errata, Hoyle, with less pronounced 
annual rings; the w r ood is also finer and more evcn-textured, with smaller vessels and 
wider rays; the scent is more pronounced and less fleeting in this species. 

Material. Plank from the Woodwork Shops, Forest Eesearch Institute, Debra 
Dun, India; Hand Specimen, source unknown, No. 970. 


Mechanical Properties. Wt. at 12 per cent, moisture content 37 lb. per c. ft. 
The timber is moderately hard. Tests carried out by James on air-dry timber 
gave the following results: 


Moisture , 
percentage 
of weight of 
oven dry wood. 

Weight, lb. 
per c. ft. at 11*4 
per cent, moisture 
content. 

Transverse strength, 
in lb. per sq. in. 


Breaking 

strength. 

Modulus of 
elasticity or 
Young's modulus. 

Crushing strength 
parallel to grain, 
in lb. per sq. in. 

11-4 

43 

6,295 

943,000 

3,540, 
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On the above figures P = 349, whereas Gamble gives P, based on the average of a 
number of different tests, as 465, the variations ranging from P = 349 to P — 560. 

Seasoning. There is a considerable amount of information available as to the 
seasoning of toon timber. Experiments carried out in the Kurseong Division of 
Bengal (Ind. Fo7\ Bee., vii, pt. i, 10) showed that the best results were obtained 
by girdling the trees, leaving them standing for one year, followed by prompt 
conversion after felling, and careful stacking for 6 to 12 months. Very careful 
stacking is necessary to obviate warping. A point of interest is that green con¬ 
version gave poor results in these experiments. Kinns, who has had long 
experience with this timber, advocates green conversion, and states that if the 
timber is left long in the log it is very liable to develop radial- and star-shake, the 
radial cracks penetrating to a considerable depth, necessitating in some cases 
as much as 50 per cent, rejection. The timber is liable to warp and cup, 
especially those varieties which show wavy grain or in which the annual rings do 
not show uniform growth. This tendency to warp is generally more noticeable in 
thin planking than in heavier stock. Toon timber contracts while seasoning more 
than any timber known ; from experiments carried out on a 1 in. thick and 12 in. 
broad toon board, it was found that it contracted 0*49 in. across the fibre, from 
a perfectly green to an air-dried state (For. Bui., No. 15 of 1913). Even when 
thoroughly kiln-seasoned the timber expands and contracts again with variations 
of humidity, and Kinns advocates a 3 per cent, clearance in framing up stock. 
The timber kiln-seasons easily and with little degrade : this is the experience of 
both the Government Woodworking Institute at Bareilly, the Forest Research 
Institute at Dehra Dun, and the Research Branch of the Utilization Circle, 
Rangoon. L. V. Teesdale found that 1 in. boarding containing 60 per cent, 
moisture could be reduced in 12 days to 15 per cent, moisture, and in 15 days to 
8 per cent., using a water-spray kiln. He found that the timber darkened some¬ 
what with kiln-seasoning, and this was also our experience at Dehra Dun. 
S. Fitzgerald, using a blower-kiln at Dehra Dun, found that straight-grained wood 
dried easily, and that planks containing the core of the tree were liable to warp 
and showed signs of collapsing. Kinns, of the Bareilly Institute, expresses the 
opinion that kiln-seasoned stock stands much better in the finished furniture than 
naturally-seasoned stock, but that the kiln-seasoned material should not be made up 
at once into furniture, but should be given a month or two in which to condition. 

Durability and Adaptability to Treatment. The timber is durable under 
cover and moderately so in exposed positions. If kept in the log in the open for 
any lengthy period, the pith becomes attacked by rot which rapidly spreads into 
the interior of the log (Kinns). Borers readily attack the logs if left unharked, 
sawn seasoned material is not much subject to borer attack, though white ants 
are liable to destroy the timber. It can easily be treated with an antiseptic; 
laboratory experiments were carried out at Dehra Dun with specimens of this 
timber which had been powellized, which showed that the treated piece placed as 
a stake in the ground was only slightly damaged after 7 years (Ind. For. Rec., 
vi, pt. iv, Diag. I). 

Working Qualities. The timber saws and works easily; Kinns puts the cost 
of sawing at 40 per cent, that of Burma teak; he advocates a medium gauge 
saw and states that swaged or insetted tooth saws also give good results. Further, 
he states that a tooth gulleted to a medium depth and ground to a front rake of 


MELIACEAE 



272 


30-35°, with a top clearance of 15-20°, stands up to the work and outs freely. 
He divides the timber roughly into two classes, (a) that showing fairly straight 
grain, which can be recognized by fairly straight surface splits in the logs, and 
(b) that with wavy grain, showing short curly hair cracks on the surface. The 
latter class often not only contains wavy but also twisted fibre. The ‘a’ class timber 
is easy to work and, if quarter-sawn, is ornamental, taking a fine finish and polish; 
the ‘b’ class timber with uniform growth yields fine figure, suitable for good-class 
veneer work. The timber which has a twist or which has grown very unevenly is 
difficult to machine, the boards are liable to warp and cup and cannot be used as 
solid stock, though in some cases they yield fine veneer. Considerable experience 
is required to grade this timber when in the log. 

Uses, Present and Prospective. The timber is primarily used for furniture, 
in house construction for boarding, doors, panels, frames, windows, foot boards, 
roofs in carnage building, bent rims, tea boxes and blinds. In Madras for furniture, 
cigar boxes, ceiling and floor boards, doors and windows, and for cordite cases 
during the w r ar (F. J. Colley), for carving such as screens. In Burma for furniture, 
house building, wells, boats, masts, oars, toys, carving, musical instruments and 
carts. S. C. Jones, of Messrs. Foucar, states that it is used for railway carriages and 
furniture boxes in Burma. Rodger considers that Burma toon is different from the 
Indian variety in that it has very little scent. This is borne out by a report from 
a Cawnpore firm, who consider Burma toon of better quality than the local product, 
and state that it* is very suitable for brush backs, but rather brittle for boards. 
It was tested for gunstocks and found to be unsuitable. The timber was passed 
as moderately useful for casks by the Naini Tal Brewery Co.; it has also been tried 
for matches and passed as fairly suitable for splints. It peels on a rotary cutter 
with ease, producing a veneer of good appearance. With the exception of selected, 
highly-figured pieces, toon may be classed as a moderately ornamental timber, 
with good working and finishing qualities, but with the drawback that it is liable 
to contract and expand with variations in humidity; it also is sometimes liable to 
serious warping. Chukrasia tabularis is considered superior in nearly all respects to 
this timber. 


Cedrela serrata, Royle 

References. Gamble, Man. Ind. Timb., 160; Parker, For. FI. Punj., 73; Kanjilal, 
For. FI. U.P., 85; Troup, Silv. Ind. Trees, i. 199; Troup, Ind. Woods and Uses, 108; 
Beekman, Proef. Bosch., Java, Med. v. 138; Den Berger, Proef. Bosch., Java, Med. xiii. 
77; Kraemer, Proef. Bosch., Java, Med. xii, 78; Heyne, Nutt. Planten, 2 Druk, ii. 883; 
Foxw., Indo-Mal. Woods, 481. 

Trade and Vernacular Names. Hill toon. Vern. Burm. Tavngdama\ 
Punj. Haz. Dravn , dram ; Kulu and Bush. Arl\ Kangra, Duri ; U.P. Jaunsar, 
Darlu, darli , darloi ; Kumaon, Soni. 

Habit and Distribution. A moderate-sized tree, with a fairly straight, 
cylindrical stem, up to 5 ft. in girth and a 20 ft. bole. Found scattered and fairly 
common in the Hazara and Rawalpindi forest divisions, scattered in Jaunsar and 
Tehri-Garhwal, in Manipur and Upper Burma. 

Supplies. Parker reports that small supplies are available in Hazara and 
Rawalpindi, probably more plentiful in these localities than in any others. It is 
scattered in Jaunsar, but could only be obtained in very limited quantities. 
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Rodger says that it is not plentiful in Burma and hardly a commercial proposition. 
P. 0. Kanjilal is of opinion that only very small supplies could be obtained from 
the United Provinces. The tree grows at from 4,000 ft. to 8,000 ft. elevation, and 
therefore extraction to the plains would be expensive, while there is a fair local 
demand for the timber. 

General Description op the Wood. Sapwood pinkish- or greyish-white, 
rather sharply defined; heartwoocl cameous to light red when first exposed, ageing 
to light russet-brown or reddish-brown; lustrous, with dry feel, often with sweetish, 
aromatic, unpleasant odour when first exposed, without characteristic taste, very 
light to light (sp. gr. approx. 0-44), even and straight-grained, coarse and uneven- 
(ring-porous) textured. 

Structure of the Wood : 

Growth rings very pronounced, delimited by a zone of large springwood pores (wood 
ring porous), 3-5 per inch, the porous zones forming conspicuous straight stripes on the 
radial surface. 

Vessels very variable in size, the wood ring porous; springwood vessels appearing 
as pin-pricks with the naked eye (#), solitary or occasionally paired, forming porous 
concentric bands 3-4 vessels wide separated by broader hands of denser fibrous tissue, 
the springwood zones showing as conspicuous, straight, porous, reddish- or purplish- 
brown stripes on the radial surface; springwood vessel segments 250-500 y long, thin- 
walled, truncate or abruptly tailed on one or both ends, the largest 470-480 y in diameter; 
summerwood vessels much smaller (the transition abrupt), solitary and in radial rows 
of 2-3, more rarely in nests of 3-4 or paired in the tangential plain, 9-12 per mm. 2 ; 
summerwood vessel segments 330-580 y long, rather thick-walled, oblique at the ends 
and abruptly or attenuate-tailed, the long diameter 55-130 y; perforations simple, 
nearly horizontal to oblique, in part plugged with reddish-brown gum; pits leading to 
contiguous vessels numerous, orbicular to oval, with broad border and short linear 
orifices, the long diameter 5-8 y, frequently confluent; pits leading to parenchyma, 
several to each parenchyma cell, similar to the inter-vessel pits, never confluent; tyloses 
absent; deposits of reddish-brown gum frequent, forming plugs occluding the perforations 
and parietal; chalky deposits occasional. 

Parenchyma paratracheal and metatracheal, in cambiform rows; (a) paratracheal 
parenchyma relatively scanty, not visible without a hand-lens, forming a 1-several 
(mostly 1) seriate, frequently interrupted sheath about the vessels and vessel groups, 
grading into diffused metatracheal parenchyma and wide fibre tracheids in the spring- 
wood and hence not sharply delimited, more evident about the summerwood vessels, 
the long diameter 66-76 y ; (b) metatracheal parenchyma confined to the springwood. 
abundant, most frequent on the outer face of the preceding ring, diffused and commingled 
with the broad-lumened fibre tracheids between the large vessels and wood rays, the long 
diameter 30-40 y ; pale brown, translucent and reddish-brown, gummy, globular 
deposits present in some cells; crystals not observed. 

Fibres non-libriform, rather coarse, in radial rows whose alignment is distorted in 
the springwood by the large vessels, non-septate, 420-1,385 y in length, 30-35 y in 
diameter; walls 2-4 y in thickness, thinnest in the springwood; inter-fibre pits confined 
to the radial walls, minute, with narrow border and nearly vertical linear-lenticular 
orifice; small globules of reddish-brown gum frequently present. 

Rays plainly visible with the naked eye, narrow, 3-6 per mm., lighter and more lus¬ 
trous than the background and forming a conspicuous fine ray-fleck on the radial surface, 
1-5 (mostly 2-4) seriate, heterogeneous to nearly homogeneous, the largest 65-70 y wide 
and 20 plus cells and 500 plus y high; pits leading to vessels, several to each parenchyma 




274 


MELIACEAE 


cell, orbicular to oval, the long diameter 3-6 p , with broad border and narrow, nearly 
horizontal, linear-lenticular orifice;, reddish-brown organic infiltration very sparse; 
crystals frequent, solitary in the ray colls. 

Summary. Alight, ring-porous, straight-grained wood, comparable to Gedrela Toona , 
Roxb., but readily distinguishable by its larger springwood pores and more pronounced 
annual rings. 

Material. Gamble Specimen, No. 5867. 

Mechanical Properties. Wt. at 12 per cent, moisture content 28 lb. per c. ft. 
The timber is moderately strong. The following strength values were obtained 
by L. N. Seaman on air-seasoned wood tested under Project No. 1 at the Forest 
Research Institute, Dehra Dun: 


Moisture 
percentage 
of weight of 
oven dry 
ivood. 

Weight, lb. 
per c. ft. 
at 14-8 
per cent, 
moisture 
content. 

Shrinkage, percentage, 
of size of green 
timber. 

Transverse strength. 

Impact 

bending. 

Strength 
at elastic, 
limit, lb. 
per sq. in. 

Maximum 
strength, 
lb. per 
sq. in. 

Modulus of 
elasticity, or 
Young's 
modulus. 

Strength at 
elastic 
limit, lb. 
per sq. in. 

Radial. 

Tangential. 

34-8 

36 

3*8 

6-3 

7,010 

11,805 

1,551,000 

13,425 


Compression parallel to grain. 

Crushing strength 
at right angles 
to grain ( elas. 
lim.), lb. per 
sq. in. 

Hardness , in lb. per 
impression of a 
0-444 inch ball to 
a depth of 0*222 inch. 

Shear, average 
of radial avid 
tangential , in 
lb. per sq. in. 

Strength at 
elastic limit, 
lb. per sq. in. 

Maximum 
crushing strength , 
lb. per sq. in. 

Side . 

End. 

5,780 

6,485 

1,020 

880 

1,035 

1,855 


Seasoning. The timber seasons much in the same way as that of (7. Toona , 
in both cases shrinkage during the initial stages of seasoning being excessive. 
As far as our observations have gone it is less liable to split and warp than that 
timber, but this may be due to the cooler climatic conditions of Ckakrata where 
the timber, when inspected, was drying out. 

Durability and Adaptability to Treatment. From the uses to which it 
has been put in the hills, it would appear to be fairly durable, even in exposed 
positions, as Gamble records its use for bridges, beams, and sleepers on sledge- 
roads. It could probably be treated with great ease, due to the large pores in the 
timber. 

Working Qualities. The timber is easy to saw and work and, when freshly 
planed, has a shiny surface. It is not such an ornamental timber as C. Toona , but 
has a nice, clean, straight grain. 

Uses, Present and Prospective. Parker states that the wood is used for 
furniture in the Punjab; in Jaunsar it is used for bridges, sieve hoops, sleepers of 
sledge roads, *jhampan poles, and similar articles. A fair-class board wood for 
ceilings, as also a packing case wood: it makes up into a fair to good three-ply 
board. 























